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REMARKS 

Status of the Claims 

Claims 14, 16, 18-27, 30-41, and 45-53 are currently pending. Claims 1-13, 15, 17, 28, 
29, and 42-44 have been cancelled without prejudice or disclaimer of the subject matter claimed 
therein. Claims 22-27, 30-41, and 45-53 have been withdrawn as being directed to a nonelected 
species. Accordingly, claims 14, 16, and 18-21 are currently under examination. 

Amendment to the Specification 

The specification has been amended to insert the heading "Brief Description of the 
Drawings" before the paragraphs describing the drawings on page 18, line 22. The amendment 
to the specification does not introduce prohibited new matter. 

Amendment to the Claim 

Although claims 35 and 38 have been withdrawn from examination, claim 35 has been 
amended for clarification of the claimed invention and claim 38 has been amended to provide a 
definition for R 1 , R 2 , R a , R 4 , X\ to X4, and Y. Support for the amendment to claim 38 can be 
found in claim 35 from which claim 38 originally depends. The amendment to claim 38 does not 
introduce prohibited new matter. 

Objection to the Specification 

The specification has been objected to for missing a heading for the brief description of 
the drawings. The specification has been amended on page 18, line 22 to include such a heading. 

Objection to the Claim 

Claim 18 has been objected to for reciting "Cgl", "Aze", "Pab" Applicants assume that 
claim 19 instead of claim 18 is objected to, since claim 18 does not contain these annotations. 

Applicants respectfully point out that "Cgl", "Aze", and "Pab" are defined on page 5, 
lines 9-1 1 of the specification. When claim 19 is read in light of the specification, it is clear as to 
what the annotations refer. 
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Rejections Under 35 U.S.C. § 102(b) 

Claims 14, 16, and 18-21 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Gustafsson (WO 02/36157). 

The Office Action alleges that Gustafsson anticipates the claimed invention because 
Gustafson teaches administration of melagatran for the treatment of ischemic disorders in 
patients having or at risk of atrial fibrillation and because Applicants have not provided an 
explicit definition for the patient population receiving the claimed treatment. 

Applicants respectfully point out that the claims as they stand are directed to a method of 
lowering cholesterol comprising administering melagatran or a pharmaceutically acceptable 
derivative thereof to a patient in need of such therapy. 

In contrast, Gustafsson relates to the use of melagatran and its derivatives in the treatment 
of ischemic disorder in a patient having or at risk of atrial fibrillation (AF), such as non-valvular 
atrial fibrillation (NVAF). On page 1, paragraphs 2 and 3, Gustafsson describes AF as "grossly 
disorganized atrial electrical activity that is irregular in respect of both rate and rhythm" and 
characterizes patients with AF as having "no visually discernible timing pattern in atrial 
electrical activity when measured by surface ECG, or in electrogram sequences recorded by 
catheter electrodes." Moreover, such patients may experience "irregular heartbeat, palpitations, 
discomfort, dizziness and/or angina pectoris." Gustafsson also states that "current drug therapies 
for AF include antiarrhythmic drugs, administered with a view to re-establishing a normal 
heartbeat, and anticoagulant and/or thombolytic drugs, administered with a view to preventing 
thromboembolism and/or cerebral stroke" (page 2, lines 11-14). Gustafsson does not teach the 
use of melagatran to lower cholesterol in a patient. Moreover, the patient population of 
Gustafsson is defined as those having or at risk of AF. 

The present specification describes the patient population as those that would benefit 
from the claimed treatment of lowering cholesterol. As an example, the specification on page 6, 
lines 7 to 23 states that a "cholesterol-lowering therapy includes any therapy that results in 
beneficial modifications of serum profiles of total cholesterol, lipids (including triglycerides), 

lipoproteins, or apolipoproteins " Accordingly, the claimed method is directed to treating 

patients that would benefit from reduced cholesterol levels, which is different from the method 
disclosed by Gustafsson, directed to treating patients having or at risk of AF. 
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A patient requiring cholesterol-lowering therapy is different from a patient requiring 
treatment of ischemic disorder because these two groups of patients are associated with different 
symptoms and therefore are treated different. A patient having AF may not have high 
cholesterol level, while a patient having high cholesterol level may not have AF. Thus, there is 
no discernible link between these two groups of patients and one would not expect to treat these 
two types of disorders using the same method. 

The differences between patients having AF and patients having high cholesterol levels 
can be found in a standard drug reference textbook, such as the The Complete Drug Reference, 
34th Edition, Martindale, pages 809 to 841 (see attached pages 810 to 814 and 823 to 825). As 
an example, column 1, page 813 of The complete Drug Reference, describes "Angina pectoris," 
which is associated with AF, "as a syndrome that arises from an inadequate myocardial oxygen 
supply (myocardial ischemia) and is part of the spectrum of coronary or ischemic heart disease," 
and explains that ischemia occurs when blood flow either cannot be increased or is reduced. As 
discussed on page 813 column 2, treatment of angina pectoris includes the use of anticoagulants. 
Page 810 of The Complete Drug Reference provides examples of anticoagulants such as low 
molecular weight heparins, which are direct anticoagulants, and warfarin, which are indirect 
anticoagulants. Accordingly, current drug therapies for treating ischemic disorders in patients 
having AF include anticoagulants, which is also taught by Gustafsson. 

Cholesterol-based diseases, on the other hand, are different from AF. As shown on 
column 2 on pages 823 to column 1 on page 825 of The Complete Drug Reference, 
hyperlipidemias, which is associated with high cholesterol levels, are treated with lipid 
regulating drugs such as statins, bile-acid binding resins, nicotinates and omega-3 triglycerides 
(columns 2 and 3 on page 811). 

Clearly, the lipid regulating drugs used to lower cholesterols and the anticoagulants used 
to treat AF are structurally and functionally distinct drugs. Thus, AF and cholesterol-based 
diseases are completely separate disorders requiring different drugs to treat different patients. 
Moreover, the cited reference, Gustafsson relates to the use of melagatran and derivatives thereof 
as a direct thrombin inhibitor to improve anticoagulant treatment for patients with an ischemic 
disorder. Gustafsson does not teach the use of melagatran to lower cholesterol in a patient in 
need thereof. Moreover, neither Gustafsson nor The Complete Drug Reference teaches that 
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anticoagulants are effective in lowering cholesterol in a patient. 

Accordingly, given that Gustafsson teaches the use of melagatran to treat AF, Gustafsson 
does not anticipate the claimed invention. 



The foregoing amendments and remarks are being made to place the application in 
condition for allowance. Applicant respectfully requests entry of the amendments, 
reconsideration, and the timely allowance of the pending claims. A favorable action is awaited. 
Should an interview be helpful to further prosecution of this application, the Examiner is invited 
to telephone the undersigned. 

If there are any additional fees due in connection with the filing of this response, please 
charge the fees to our Deposit Account No. 50-03 10. If a fee is required for an extension of time 
under 37 C.F.R. §1.136 not accounted for above, such an extension is requested and the fee 
should also be charged to our Deposit Account. 



Conclusion 



Dated: January 4, 2007 

Morgan, Lewis & Bockius LLP 

Customer No. 09629 

1111 Pennsylvania Avenue, N. W. 

Washington, D.C. 20004 

202-739-3000 



Respectfully submitted, 
Morgan, Lewis & Bockius llp 
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8 10 Cardiovascular Drugs 

on tfac repcfarisatian phase, and madcedly prolong the PR 
and QRS intervals. 

Described in this chapter arc 

Encninide, p.9] 0. Pflskafaude, p.983 

Fkcaiaidcp^lc Prppafenofic, pj>88 # 
Loraanid;, pjtt.? ' ' 

Class H drugs are characterised by beta-blockiBg activity, 
leading to a reduction in bean rate, myocardial conmctfl- 
ity, and the rate of. conduction of impulses through the con- 
ducm^g system. ' 

Oeswbsd in thjscbQaef ore . . 

Beta blociert (bia Brerylinm, p.B76 . 



class TJI activity), p.868 

Class QI drug* prolong the repolarization phase of the ac- 
tion potential 
Described In bit chtpiw ara 

ACraiid* pJAl DofetiJidt, rx906 

Amcdarane,p«9 IbUlilMti p.938 

Arirnjfids,p,8fi6' 1 Nliekalam, ? yn 
BrcyHiEn.p.876 . SotiloJ, pJOQl 

Cfttn20lins.p.SS3 

Class IV drugs block the slow inward calcium current 
(calcium-channel blockers) al though not all drugs that fajQ 
into tie broad general category of c^laurn-channel block- 
era share ths same specific properties. . 

Ducrjbed in fas chapter fir* 

Cibejizoline, P-SS3 Verapamil, p.1019 " ' 

Many sntisnhyfcrnics have actions typical of more man 
one.class of ccmjxintf making allocation tooae •specific 
class difficult. In some caies dus results in multiple classi- 
fication; as example is brstyhum which has class H and IH 
actions. However, m- other cases a compound-has been a)' 
located to only Ofteelass even though it does diiplay addi- 
tional properties typical of another class; tiros propafenone 
is usually recognised ?as a class Ic drug although- it -does 
possess some beta-blocking activity; beta blockers such as 
propranolol are traditionally described as class_ndrugs.de* 
spite possessing some class I actions; sotalo] has soma 
class n actions typical of the beta blockers generally, but 
has predainmantly' class TJOt activity, and is usually de- 
scribed as a class IB drug. Soma drugs such as adenosine 
sod digoxin do not fit into the Vaughan WujSams classifi- 
cation at all. ** . 
Tha Vaughan Williams classification has been criticised 
because the electrophysiological action of the antiarrhyth- 
mic drugs is not cMty related to their efrectrveness in 
treating a particular acroyibmia in an b dividual patient. A 
more clinically useful method might be to categorise the 
drugs according to the cardiac tissues which each affects. 
Thus drugs that act on tbe^sino-ainal node include beta 
blockers, class IV sntiatmythrnics; and cardiac glycosides 
such as digorin; class I and class HI antiarrhythmics act on 
the ventricles; and drugs acting on atrial arrhythmias in- 
clude class la, Ic, and HI antianhyoimics and beta block- 
en. Class la and I^antiarmymrnics act on accessory path- 
ways and drugs acting on the atrioven tricolar node include 
class Ic and IV antiaizfaythrnica, beta blockers, and cardiac 
glycosides. A simplification of this scheme is to classify 
drugs into those mat act on/both ventricular and supraven- 
tricular arrhythmias aiich.as aim'oo^ne^ bcta blockers, 
disop yiamide, procaioamide, and qph»03ne..mose-^^ 



6vated factor X (factor Xa). Wim normal therapeutic doses 
heparin has an inhibitory effect on both thrombin and fac- 
tor Xa. The low doses that are given subcutaneously for 
the prophylaxis of tto^boembrilisjo have a selective ef- 
fect on and thrombin UTa inhibition of factor Xa. Very 
high doses are reported to reduce the activity, of anti- 
thrombin HX Heparin also has some effect on platelet 
function,, inhibits the formation, of a stable-fibrin clot and 
has an anhhpidaercic effect ' 
Urw-molecuhr^veisht heparins art salts of fragments of 
lieparin produced by cberoicaj or enzymatic depolymeri- 
sauon of the heparin molecule. Coirunercially available 
low-mdecular-vveight heparins differ in their method of 
production, molecular-weight range, and degree of sulfa- 
tion. Like heparin, these compounds enhance the action of 
anathrombin UJ but they are characterised by a higher ra- 
tio of anti-factor Xa to anti-factor Ha (anti thrombin activi- 
ty) than heparin. Although the possibility that such selec- 
tive factor-Xa inhibition would result in antithrombotic 
activity without anticoagulant, and hence baemorxfaagic, 
effects has not been confirmed by cjjnjcaj experience, they 
have more predictable effects and require less monitoring 
man heparin. Low-ma lecular-wcigbt heparins also have 
less effect On platelet aggregation than heparin. 
Direct thrombin inhibitors such as bivaljjudio, desirudm; 
and lepirudin are also used. 
Described in ibis chapter an 



dins, which act by increasing platelet cyche aoeooi' • 
monopnosphate levels; tbe tm'enopyricnnea cl^d^S ? 1 .!: 



and ticlopidine, which mcerfere with adenosine r J^ 
phate mediated platelet activation; and tbe adero^T 
uptake inhibitor dipyridamole. , 
Thrombin inhiWtOTS such as heparin and tbe hirudin, haw 
antipjatejet and anticoagulant effects. Glycoprotein 
la-receptor antagonists, such as abciximab. epm^jji" ' 
and nrofiban, mterfere with the final step in platelet age? : % 
gation and are used in unstable' angina and as adjunct 
reperfusion and revascularisation procedures. 



Afdeparin, p.864 
■ Arg3tjpbjn,pS64 
Bemhjuriri, p4567 
•Bivalirodin, pJB75 
Cenopario^pJS2 
DaUeparin, p-S9l 
Dai nidi g, p-892 ' 
EDQ^tnariD.p.910 
Heparin, p.927 
Hirudin, p.93 J 



Jjpiradin, p.945 
low-n»lecular-w«igiji 
Heparins. p^49 
Mebsa&an, p.952 
Nidroparo, p.963 
PaJWipuiA, pJ?7B 
Re^padn.p.993 
Tuuzparia,p.]0J3 
XimuBgB&Bi, p^52 



Described ip Um daplerare 

Abciximab, p.84] Orbarllun, p&T? 

CuoaazeL pXU Kcptamide, p,982 . 

aDjcdosrd,p.S8S . Sarpoerclsie, p.996 

agricrcrnen, pS89 Slbraflbart p395 

Diiryridtrnole, p.903 Tidojridine, p. 101 J 

DJtazale, p.903 Tmjfiban, p.1013 " 

Eptifihktidt.p.912 Trapldllp.1016 

lndpbufeo. p.939 Trifltisal,pJ0J7 

Unufiban, pim Xcnulofnun, pi 029 
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Sodium Apolaie, p. 1000 
SoKuSiucd, p. 1009 



mainly on venrxicuj^:arjbyihzmas sucFas UdocajjQ^mex- 

• iJetine, and phenytoav and -those that act.niainly'on su- 
praventricular arraythnuas such.as verapamil. 
References.- ..„*.. 
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Anticoagulants 

Anticoagulants are used in me treatment and'irbpbyJaxis 

• of thromboembolic disordeis. They may be divided into 
chrect anticoagulants tiicbas tfje heparins; i low-mok«ular- 
wcight bepaririS/bepannddX'ar^ direct tbrombminfuba^ 
tors, and indirect anticoagulants such as the couroarin and 
indantdione derivatives. ■*'« '■• 

Direct anticoagulants ■ ■ . » ■ 

Hiperin iiihibia clomnj of Wood in vitro and'm vfW by 
mharicing the action of antimrombin UX Antitbombm m, 
wtdeb is present in pJasmvinMbiB-the acm-iryof fccti\-at- 
cd clotting factors inr.hid.tng thrombin (factor na)-aod ac> 



Tbe term hipxtrmoid includes heparin derivatives and has 
.also been used more loosely to include naturally occurring 
and synthetic highly sulfated polysaccharides of sfrnilar 
Structure, such as danaparoid -ajid derxoatan sulfate. Some 
compounds have been described in many ways; some of 
the terms used include sulfated gincosaminogfycans, gly- 
OTsarninoglycan polysnlfatc con^xrunds. or sulfated nu> 
copolyaaccharides. 

Described hi this chapter are 
Daaapanad, p£91 
DqrrosmD Solflrte, p892 
Pentosan Porynuate 
Sedlom,tv979 

Indirect anricoagnlants 

Indirect anticoagulants act by depressing the hepatic vita- 
min K-dependeot synthesis Of coagulation factors II {pro- 
thrombin), VII, IX, and X, and of the anticoagulant protein 
C and its cofactor protein S. Warfarin, a coumarin, is the 
main drug used, but mdanediones such as phenindione are 
also available. Since they act mdirectfy. they have no effect 
on ejasting dots. Also as th* COagulation'factors involved 
bave half-lfves ranging from 6 to 60 hours, several hours 
are required before an effect is observed. A therapeutic ef- 
fect is usually apparent by 24 boms, but die peak effect 
may not be achieved until 2 or 3 days after a dose; the over- 
all effect may last for $ days. 



Pindolol, p-933 • 
Propranolol, p.969 
Soalol, p,!001 
Talmolol.p.1009 
TenatDbl.p.1011 
TurtcM p.1012 



Beta blockers 

Beta blockers arc competitive antagonists at beta-adrener- 
gic receptor sites and are used in die xnanagetnenl of car- 
diovascular disorders such as hypertension, angina pec- 
toris, cardiac ssnhythnrias. myocardial infarction, and 
heart failure. They are also given to control symptoms of 
Sympathetic overactivity in alcohol withdrawal, anxiety 
states, hypeTthyroidism. and tremor and in the prophylaxis 
of rnigraine and of bleeding flraonsmri with portal hyper- 
tension. Some beta blockers are used as eye drops to re- 
duce raised irntarccular pressure in glaucoma and ocular 
hyrjertension. Their actions and uses are discussed in more 
derail on p.868. 

Described to this chspay are 

Acebctolol, Cv548 LabetalDl, p$42 

Alpreoolol, p&6 lijuiioloi,-p.945 - 

AmosnhloUp.862 UwobeoDtolol, p.946 

ArotioalDl, p.865 Uvc*unolOl, p.946 
Atenolol, p.865 ■ MepifldOlOl, p.9Sl 

Befnnolol, p«867 MotipraaoJoI, p955 

BetaxoloLp.8T3 Mdoprolol, p-956" 

Bevan»tol,ps73 : Nadoloi, p.963 

Bixoorolol,p.m Neblvolol, p.964 

BopiwJolol,pv875 Nlpfadil0l,p973 

• Buaodoiol,p877 OtxprencM p.978 

BoiutroJol,'p.878 
( Bopranolol, p^7B 

Caraolol, pJBIO . 

Carteolol, p,8B0 

CarvcdaoJlp48i 

Celjprolol,rx88l 

Esmc4ol»p.9l3 

mdeooloU p.939 



ft' 
'■£-. 



Desedbedbi ibis ebapier are 

Ac&iCcoiirflaTol,p,848 Hwodjone, p.918 

Aririndione, p-863 Pbenlndlone; p SB 1 

Diewnarol,p494 ' PhtrqwocOuraoa, p.981 

Ethyl Biscovmaceuie. Tioclomarol. p. J 013 

P.9M War&rr0,pJQ22 

Antiplatelet drugs 

Platelet aggregation is important in haemostasis (p.735) 
and is also involved in thrombus fonnatiou, particularly in 
the arterial carculan'om Antiplatelet drugs reduce platelet 
aggregation and are used to prevent fhrmer thromboem- 
bolic events in patients who have suffered myocardial 
infarction, ischaemic stroke ox rjansient iscbaemic attacks, 
or unstable angina, and for primary prevention of s tfjroio- 
bo emboli c event in patients at risk, Some are also used for 
the prevention of rebcclusion or restenosis following 
angioplasty and bypass procedures. 
Antiplatelet drugs act through a wide range of mecha- 
nisms. Aspirin (p. 1 5) is tbe most widely used and studied; 
it acts by irreversibly ihiubitihg platelet cycio-oxy genase 
and thus preventing synthesis of thromboxane A 3 . Revers- 
ible cydo-oxygenase inhibitors such as indohnfen are also 
available, and thromboxane synthase inhibitors and 
thromboxane receptor antagonists have also been used. • 
Drugs- that interfere with adenosine metabolism have an 
antiplatelet effect and those nsed include some prostaglan- 



Caicium-channeJ blockers 
The main use of calcrurn-channel blockecs is in the man- 
agement of angina pectoris and hypertension; some are 
also employed m cardiac arrhymmias. 
Calcium-channel blockers, (calcium antagonists, calcium- 
entry blockers, or slow-channel blockers) inhibit the cellu- 
lar influx of calcium that is responsible for maintenance of 
the plateau phase of the action potential. Thus calcium- 
channel blockers primarily affect tissoes in which depo- 
larisation is dependent upon caknunx rather man sodium 
influx, such as vascular smooth muscle, myocardial cells, 
and cells wirbio the sinO-atrial (SA) and atrioventricular 
(AV) nodes: The main actions of tbe calcium-channel 
. blockers include dilatation of corjorj&ry and. peripheral ar- 
teries and arterioles with litde or no effect oh venous tone, 
a negative inotropic action, reduction of heart -rate, and 
slowing of AV conduction. However, the effects of indi- 
vidual drugs, and therefore their uses, are modified by 
their selectivity of action at different tissue sires and by 
baroreccptor reflexes. 

Traditionally, calcium-channel .blockers nave been classi- 
fied according to tbeir -chemical structure; other methods 
of classification relate to the subtypes of calcium channels 
which they block.' and their efrects on heart rate. There are 
three major groups that are highly specific blockers of cal- 
cium channels. 
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S?.. MOV nto>* caltium^Uannd blockers (sucb as 
vjJiW^SfiS on Slow, Urype channels. They have a 
- S ^£v£foY vasciiiaj smooth muscle than for 
:!ld ^d Wore their main effect is vasoduitar 



w^^Too^lifnninfc with fitrle or no acnoo* 
^aV nodes. ^ negative inotropic etaviry is rare T 
^ SA ^±o^cdo^Tbey art used ior^way: 
apdaAti-anginal properties. Soma ^y*own- 



r^^L^es, fur example wmodipine, cross the Woo* 
&* T^fir and are used in cerebral ischaernia. . „ 
^•SaUptae calriom^hanneJ blockers (such at 
» p .^i^ DhwylaBtyUrnine caJciurD-channe) block- 
S^pamil) also act on Ixype channels but 
* ?Jfa less selective vasodilator actrvrry than dihydrO- 
^Scrivanvts. Tney are classed as mte-unuong and 
Trfffct effect on myocardium, causing depress*) of 
h; f .ndAV S conduction. They are used. for. then 
^^ythmic, aSJMn^al, and arjo^yperteusivejjro^: 

Mat acdug prbcipaOy on the ft* Tjypc edgnm ; cha«> 
^a^WrveStigawL Mibefradil. a benz^da- 
terrain* derivative, is an exaropleof tt 
2S» ^ raie^umiting, and causes coronary and perrpber- 
KSfflwta. However, it is 
Ail © serious inductions with a wide range of drugs. 
Lftnther discussion of the actions and uses of foetbrec 
^n^ups of calcium^hamielbloctera. sceFifcdnpuie, 
J^fSaze*. p.900. and VerapamU, p.lQl*. respec- 
ovely. ■ 

SSSmim • {fifths, ' 

l^d^pW^ ; • ' venu«nu,n.lOJ9 
f^ffcr^DR. Sch»-«tt JB. CdduTB-Gniieomxt<lnip. £W . 
1 a,fte^ M 2 ! i*S35ttm <a«»Rel bloctm: ft» update- An / 

if*d2O0*;116 : .3S.-43, ■ . 

Cardiac ino trope*' ' • ■ ' _ ( . 

Positive cardiac moiropes increase ms force ofcontracnon 
of oie myocardium and are therefore used to toe manage- 
ment of acute and. chronic bean failure-. Some motropes 
also increase or decrease the heart rate (positive or.oega- 
tive chronotropes). provide vasodilatation Onodflators), .or 
improve myocardial reu*aa*bn (posmVe;iiB^pe& and 
these additional properties inflnencc the choice of ;m 
specific situations. Drugs that are used predoimramfly tor 
fluar inotropic effects include the cardiac glycosides and 
phosphoca^tEj^e inbabitcis; Byrnpatharmmetics are em- 
ployed as inotropes but also have other important uses. . m 



Centrally acting andhypartcnsivcJ 
Ctturallv ictinff anDJiypertenstves include alphar 6 *^ 0 - 
^^on^suTas^oW and methyldopa.Samu; 
lation of alpha 3 adrenoceptors in the O^S results m a re- 
Kmin synthetic tie and a fall in Wood pressure. 
Heart rate is also reduced. Tney are used *J*™^ 
meat hypertension. almougb tfbtr dnlgs wito fewer ad- 
verse effect are generally omfeired. Some have a role in 
the man: 



, , „..»a AM. Ctassjfittlton of posilivt i&otropiC; nfienU. / Am . 
Coll Cofdlol 1933} 1223-7. . V.. w . 

tf«/> Mfrf 19P6; «:3W-9t. ' ' " 

Cardiac glycosides, such as digoxin, possess po^J. c 
inotropic actr/ityVwbich'is mediated by mhibifion i«* 
um-potaasium adcaosine tripbospbatase (Na/K-AXPa5t)- 
They also reduce conductivity in the heart, pamcnlarly 
through the atrioventricular node, and therefore have a 
negative chronotropic effect The cardiac glycosid^havc 
very similar pbarmacoJogical efiects but diflBr conpdenv 
Wy in thdr speed of onset and duration of action. They are 
used to slow the heartrate in supraventricular arriiytonas, 
especially atrial fibrillation, and are also given in chronic 
heart failure. 
Described in this chapter art 
AcrtyWi$Oxm,p.S5J P^£?* ' 

OrciwOisLmwaLtai: M*Jfl>rop«5 
p^ftOi' • Ouihna,pJ?7 

Digiloxln.p^54 SUT>phanUlIn-K.p.J«W 

Ptosphomesterase brirfbitors are.potent inotropes;^ 
also have vasodilator effects- They are used in the sboiV 
term treatment cf' severe heart failure; loog-tenn oral ther- 
apy with some phosphodiesterase inhibitors has been asso- 
ciated with increased mortality. 

AmnJWTA P-S62 * Olprmoot. p-976 

Egax faBQpe.TJ11 -PirnccKnaajv, p.siu • 

MOrioCOt.p-959.- - • Vtowintt)e,pl022- 



Inscribed to this Chapter an 

Guanob«i!>M6 •RtaitftWmc.p.990. , 

K«%mon5 me excretion of water azid^wlvtes 
bv (he iddneys. They arc used b the treatment of heart tail- . 
Se^.in bepitic, renal * T utoonary ^^e^.?f 
and water remntion has resulted in oedema or 
uretics are also used, either alone, or m WM »vnA 

The principal groups of dinidics are as follows.. 
Carbonic anhydrasc Inhibitors are weak 'dim^cB and 
are usedmamly to reduce raised intra-ocnlar pressure; « ^ 

DHCribedroihij chapter we ^ • 

Accural*. P*4S ffSSSf^f^a 

♦Loop' or 'bicn-ceuW diuretics prodoce atr intehsa, 
a^iependent diuresis of relatively abort duration. . _ 

Bumewide,p;877 Pneuurtde. p.983 • 

EuMolin.p-914 * 
Osmotic diuretica raise me osmolality of plasma and re- 
nal tubular fluid. They are used to teduce or prfivent cere- 
bral oedema, to reduce raised intra-ocular pressure,^ m 
acute renal failure. " 
0ejcribed in ttts chapter are- . '■ 

isosortiJ^p.941 Mawuiol, p95& 
Potassiiim-sparing dmretiefi have a relatively west at- 
retic effect aod ere noimally used in conjunction wrm thi- 
azide or loop diuretica. Omenone, eplexeac^potassiiim 
canrenoate; and spironolactone are aldosterone antago- 
nists and are partioolarly used in condidons where aldos- 
terone contributes to the pathophysiology. 
DajcribeiiaawchapxriDw . 

CanrecWplw . SpironoUctc^ p-tOOi 

Eplntoancp^ll Trwiniei«e.p.l0)6 
Thiazides (bemothiac^jnes), such as bendrm^umami- 
azide and hydrocbloTotbiazide, and oertam o to com- 
pounds, such as roerolazone, with structural amdaxities to 
the thiazides, inhibit sodium and chloride resorption m 
the kidney tubules and produce a corresponding mcreasa 
in potassium excredon. 

Descnbsd la this cbsptv 1* 

Xttm?&5i — 

Btflietizide, p86T 
BsnamSumnhiozidB. 
P-E67 
Beazlhiazid£.p.&68 
■ BOC*id»,p.87S 
aaoroihi&zide T p.B83 
Odorwlidc««, p5&2 
□oparaidt. p.&SS 
CycJoperuhimOejP-SSO 

. Epltunde,p.9>I 

HycVochkHOthiandt, p-933 
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fo, the reduction of cardiovascular risk. The principal 
Sarps of lipid regulating drugs are the Statins tjbmtts, 
Kad bir^g resins, nicotinatas. and omtga-3 tngiyc- 
erides. 

Toe statins areintimmrs of 3-hydrOKy-3-r^*yl^tHryl' 
coenzyme A CKM<>CoA) reductase, the ^«f^^ 
e^S^r cholesterol symriesis. Tncy ^.^^ 
bTSmulattng an increase in 
(LDLKeceptors on hepatocyre membranes, toereoy m- 
creasi ng ^clearance ofLDLfjomthe circulation. Tnar 
SEu » reduce LDX^cbolesterol but may may 
ajko reduce triglycerides to a modest extent and mcreasa 
bfghTensity-^tein (HDL^bolesteroL Theyare 
generally considered to be the most cffeCbve lipid lower- 
ing drogs- 



Piiovasuuin. p.984 
Pnrv»5iatro,p98d 
RoSUVWatn, p996 
Simvasuun, 



Describee In this cb*pur are 

Acorvasunn. pB56 

CerivcstatiO, pJBl 

Rttves»tm,pJJS. 

Uvasuun,p.949 
• Mev2«aurvp.95S - 
Tne flbrates include derivatives of fibric acid and related 
compounds. They inhibit the synthesis of cholesterol md 
Sods, and chance the secretion of cholesterol m b^ 
their main c&ct is toreducetriglyctndea by. reo^cmg toe 
concentration of very*low-density hpoprotams (VU^U, 
mey also increase ^cholesterol and have 
fects onLDL^bolesterol. Tbey Breusedraanry mpanents 
wich bypertrigryceridaeTiria. 

rxsenbed in «his cbopier are 
BeSnii,pi73 Fenofibraie,p.913 

aS^bnut?S ■ Pm3bra«.p.W . . 

.. SofymceG)ofibrtte.p.9l4. Tbcofibrsa, p.W5 ■■ 
Bile.acid btndiDg resins (bUe-acid seo^estrarits) loWer 
cholesterol by Coming witi> bile ^* fi *^ 
tcstinal tract and preveming men- reabsc^Ot^ Tti^leac^ 
» an increased oSiarion of cholesterol to replace toe lost 
bile adds, and an increase in lJ)^ptor synfee^ or. 
bepatocytes. resulting primarily in a reduction of LDL- 
cholesteroL 



CdejtyiainioD. p^89 
Q&extmA P-S9D 
Dlvistynml&e, p-905 



DcwribedJpfliHchapu*^ 
... ColesovclKrvpi^ ■ 

Qolsstiloa, p8£9 

Colestipol. p3S9 • 
jojcotjhiates inclnde mcotinic acid (p. 1441) and its deriva- 
tives, recotiwc add is a member of the vitamin B group 
and m high doses, has beneficial effects on Uoodlrpods; it 
r^^ycerides and tocreaaes ' ™^«5«* "J 
may also modasrly- reduce LDL-cbolcsteroL r^cotmaies 
axe ininly used 

rived irom both nicorinic acid and cloflbrate (mcotmate- 
fibratedeirvarives) are also used. . 



Described io this duplex are 

Aopimo*,p.85) m 
Biwfibmc, p.875 ' 
Etofibraie,p.9J4 . 
NiceritrcO, p965 



Nicoflbraie. p.965 
PiroudU, p.984 
RonifibtBie,p.996 
Toooferil Ntcotia&ie, p.1015 



Incttpapidt,p938 
MebiltUid6.p.551- 



Omega-3 triglycerides are Ions-chain polyunsaturated 
ferry acids mat prmunily reduce triglycerides; 

rj^soiDed in LHii chsJX.tr am 
am^Jd£lywde*&9Z2 — 



»P*«3 . 

Meocnne.p955 
Me«3ia2orie,p956 
Ptihyihuaide, p9S4 
Qiancd)axoat,Cv991 
T^loihlawie,p.l010.. 
Tr«Wonnt0ua2ide,p-l0l7 . 
Tdporajde,p.l0l8. 
Xipanudt,p,1029 



Ganglion blc*ckars , - . ' . * 

Ganghoo blodkers are rucotiruc errtagooists that inrujit ^e 
traxSasion of nerve impulses in bom sympathetic and 
parasympathetic ganglia. Their antihypertensive acton is 
due to sympamctic Uoclmde, which produces per^eral 
v-aso^hlatarioD: there is also a direct vasodilator efieot on 
peripheral blood vessels. 



Tri 



).p-l017 



Dtscribed ifl tbis chapter art 
Asap«eiorf»ui,p.S66 
Mt»roylamit«,p.931 



Lipid regulaiing drugs „ . . 

lipid regnlatmg drUgaare used to 

wratrations in the managernnnt of hvpcdrr^acriuas and 



Nitrates are peripheral and coronary vasodilators used in 
the management of angina pectoris, heart failure, sad myo- 
cardial infarction. Some of teem may also be used to con- 
trol blood pressure during surgery. Nitrates are beheved to 
c^me*vasodiiator effect throngh release of mtnc oxide 
(o 973), which causes stimulation of guanylate cyclase m 
the vascular smooth muscle cells; this results in an in- 
crease in cyclic guanosine monophosphate. This nucoe- 
bude induces relaxation,. probably by lowering tte jre* 
calcium concentration in the cytosol. Nitrates are thus 
termed ratrovasocUlaiors. In their action on vascular w& 
■ Ycftons dilatation predominates over djlatanon Of toe 
arterioles. Venous dilatation decreases venous return as a 
< result of venous poolng. and lowers left ventricular dia- 
stolic volume and pressure (termed a reduction in 
oreload). The smaller or less mrportani dilatanon of artery 
oles reduces both peripheral vascular resistance and left 
ventricular pressure at systole (termed a reduction in afto:- 
load) The consequem efiect is a reduction in toe primary 
C^terrrinarrtS of myocardial oxygen demand. The effect on 
preload la not shared by beta blodcers or calcium-enamel 
blockers. Nitrates also have a coronary TOc^amr etject 
which mmroves regional corooary blood flow to lsc^aexmc 
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Areas resulting in improved oxygen supply to the myocar- 
dium. 

Described in this duper are 

EritftylTcreniims,p.9z3 PentBeritfirhyl 

Glyceryl TriniutU; p.92> lesuritme. p.979 

Isojorbi«fcDiiiilite,p.94l PropalylrntRlc, p.9S9 • 

WrbjdcJ^citrjfe.p.942 SodilOT) Nfrapxussidi p.1000 

Unodoi»M,p.W6 Ttentoiminc,p.l01O 
MobiflomfacpWI 



Potassium- channel openers 
Potaaium-chamnel Openers (potassium-channel activa- 
ton) have been used io the rmnHgnment of hypertension; 
racorandi] is used in angina pectoris. They have' a direct 
relaxant effect oo smooth muscle. They act at potK&um 
channels to allow cellular efflux erf potassium which by- 
rtfxpolarises the ctfl membrane and leads to k reduction in 
intracellular, calcium. The reduction in intracellular calci- 
um produce* relaxation of smooth muscle. 'ActiyarJoD. of 
potassium channels in blood vessels produces vasodilata- 
tion. Potassium-channel openers may also have potential 
use in other conditions canied by smooth muscle contrac- 
tion for example Asthma and urinary UKonnncnce." ' ; s 

DejerfbeoiniMB chapter are • 

Cromaknihn.p.890 Pinacidil, p.983 

Njcaranffl, p.965 



Sympathomimetics 

Syj^trjomicotsncj produce either direct Or indirect stim- 
ulation of adrenergic receptors and have various '■ 'actions 
depsnding on me specific receptors involved. Stimulation 
of alpha { receptors prxxroces smooth muscle cantracricm. 
In the Dardiov2scular system this leads. to vasocousmction 
and increased Wood pressure and in the.eyc to mydriasis.. 
Other affected organs include the urinary sphincter and 
Uterus. Stimulation of .beta', receptors has an inotropic-ef- 
fect and also increases heart rate. Stimulation of bata 2 re- 
ceptors leads to smooth muscle relaxation and produces 
vasodilatation. 

Sympathomimetics have a wide range of uses. In csrjcho- 
v&acular disorders, they are mainly used for .their alpha j 
and beta } properties to provide haernodynarm^snpport in 
the management of acute heart failure and snocL'Sorae 
sympatbomimetici 'with alpha-agonist activity; such' as 
phenylephrine (p.ll26) ( psendoephedrTne (pJl29X and 
ntphazobne (p. 11 24), are used to produce vasoconstnn* 1 
tion of the nasal mucosa,- for -the symptomatic relief of na- 
sal congestion. Apraclonidirie (p.864) and brimonidine 
(p.876) are examples of drugs with alphsj agomst-propcr- 
ties that are used to low iatra-ocular pressure "arid treat 



1^ further discussion of me actions of sympamomimetics 
mgeiier^seeA^aaalrne^p.SSl • *♦ 



Duscribtd id this thapttt at • 
Adrenaline, p.852 
, Ainewiuoi,p.858 
Artwwronc, p864 
DenopanuDC p.892 ' 
DiciwoMoe, p.902 



DocirpJJTOne, p.906 
Dopamine. p.907 
Dorawnbe. p. 908 
EuiefHne, p.9J4 
Ctpt&ine. p$23 
Ibupambfc, p.937 
Jtsoprcnalhis,p£40 



Mep^emenniQe, p;952 
M«aitmiacipA52' 
Methoxanunc, p.953. 
•Mkiodrine,i>,959 ' .' 
" NopdrwaUne; p^7n" 



esrablished (see Hsemonbage under Adverse Effects of 
Streptoldnase.p.1006). 



PceilrplasB, pSIZ 

RettpUsc,p595 
Sanipuse,p\996 
SopbyJoldn&ss, p. 1005 . 
SatpttaLjiase. pJO&S - 
TcAsasplase.p.1010 
Uroidaast.p.1018 



Described ii 
AUepbscp.SS7 

Anis&t£pUs&,p^63 
Deflirotitte, v&92 
Duieplasc p.909 
Rbrinriyrin. p.9l6 
Lxnsleplasfi. p.945 
McwcpJaw, p.96J 
Nasafupkscni>64 
Nsiepiast, p.964 

References* 

1. Ron AM. N*w pkSOJftOSM activators: D CtinJwl Wit*. Cfib 
CcnficUm-.Tl: 165-71. 

2. Ventrtete M. Tfaiid^encitdOQ rtirorobolyiJc dra^s. An / Werf 

Vasodilators 

Vasodilator is a broad term applied to a wide range of 
drugs that produce dilatation -of blood vessels. The main 
groups of drugs producing vasodilatation are ACE inhibi- 
tors (p.842). nitrates (above), and .detecting vasodila- 
tors. 

Dtoectaeting vasodilators actprectornmarrtly on the arte- 
rioles reducing peripheral resistance and profadng a fall 
in blood pressure. .Their r&ainiuse is in hypertension, al- 
though other drugs are generally .preferred Some of them 
• are used in hypertensive crises. 

Described in Cni chapter do 
CaCnuoiine, aff78 Hydralaritfe,p.931 

DiaztHudt, p.893 MiacxifiUp^O 
DlhydraWe. pJ99 Tbaralazinfi,pLl015 
EoiiQl«W8, fx910'. ( ' 1hl«s6eae,p.lOJ5 

Other vasodilators may be divided irjto those used for is- 
cbaemic heart disease and moss used mainly for cerebral 
and peripheral vascular disorders. Some drugs originally 
regarded as .vasodilators and used for cerebral and periph- 
eral vascular disorders ate now thought to improve micro- 
circulatory flow disturbances by ahering'the theological 
properties of blood or tissue metabolism. 
Vasodilators used in Iscbaemic Heart Disease 

Described to (his chapter are 
Caiteocroineo, p.3&0 

Cinfipirat, pJJ&4 
Ouridarol, &JB9 

' Dito£n,n.90O' 
Eiaftrjoae,p.914. 



FendUwft, 0.913 
HeKobeodine, p.931 
Oxyfedrine, p^7K 
Trspid^al0)6' ' 
Triawaridloc, M018 



Vascidilaxors usedin Cerebral and Peripheral Vascular Dis- 



orders 

Described tarhJi chq>sar «e 

Asapttnt, p^66 

BirnediSo, p.8&5 

Beecydane, p£G7 '• 

BufloiDedil,p.S77 

Butslonuiic,p478 
. Calchodn Oenwttaed 
Peptide, pJT7t? 

CetiedipiBK'" .. 

CycJawJdatfi, p^90 ' 
- Dl-boprppylflmnwdura . 
KcWcfoacetaa, p900 



Uaaprodil. p^3S 

DiowtoJ Ninmnaie, 

Nafadrofuryl,p.964 ' 
^cowiyl Alcohol p.966 
PenifylHne.pJri) 
.pMrtoM^Uijjt.p579 

^^^^fll^e, p989 
Rsubashe, pjm 
Xamxcd Nicotlnsit, 
p.1029. 



OaoCfL'x.p^ 
0*fidrine,p.977 
Oxilofrint. p.977 
Pboledrins, p.9K2 
PrcjialtCToJ. p.986 • 

XarftovjroJ.^029. 



Thrombolytics * 
Thrombolytics are used in the treatment of thromboerbr 
bolic disorders such as rnyucardxal infarction, peripheral 
arterial tlu oiiibpembolisrn« and venous thromboembolism 
(deep-vein thrombosis and pulmonary em bol i sm ), and 
some may be used in ischemic stroke. They are also used 
to clear blocked cannulas and shunts 

Thrombolytics activate plasminogen to form plasrnin, a 
proteolytic enzyme mat degrades fibrin and thus produces 
dissolution of dots'. Some Arombolytics, such as alre- 
plase» act only on fibrin-bound plasminogen and have finle 
effect on circulating, unbound plasminogen; these throm- 
bolytics are termed fibrin-specific agents. Thromborytics, 
such ex streptokinase, that affect circulating, unbound as 
well as fibrin-bonnd plasminogen are termed ribrin-noo- 
specific agents. Although it has been suggested that the de- 
gree of fibrin specifxiry should influence the risk cf haem- 
orrhage, the clinical significance this bas.OOt been 



Management of Cardiovascular Disorders 

Management of the main -cardiovascular disorders is 
discussed below, These overviews focus on pbazmaco- 
logical therapy, bat other options are also merrtioned 
where they form an important part of treatment/ . .- 

Advanced cardiac life support 
Cardiac arrest is the cessation of effective cardiac me- 
chanical activity and is usually a.result.of ischaerm'c heart 
disease in adults and respiratory or circulatory failure in 
children. It may- be associated with four arrbytibmias, 
namely ventricular fibrillation, pulseless ventricular 
tachycardia, asystole, and electromechanical disspcia-' 
tion (pulseless electrical activity). Ventricular fibrillation 
' is the cOTttmcmest in adolts and asystolein children. In ven- 
tricular fibrillation and pulseless ventricular tachycardia 
mere is chaotio electrical and mechanical activity; in asys- 
tole a total absence of bom actrvioes; and m electrorne- 
chsnical dissociation an absence cfrnechanical activity, or 
undetectable activity, jjn the presence of some electrical ac- 
tivity. 

Cardiac arrest is an emergency situation^ and should be 
treated with foB life support measures...' ■. ^. v; . ■ • 
International guidelines 5 for advanced life support and the 
immediate period cf cardiac arrest have been- pubhxned. 



developed by the American Heart Association in collsbo. - 
ration with various resuscitation councils, including ^ 
International Liaison Committee on Resuscitation 
European 4 and UK 5 guidelines have also been published! 
these are based ou the international guidelines and, ap^ 
from some differences in detail, are broadly similar. 

In order to maintain rarm'oresrriratary function, basic y c 
support (cardiopulmonary resuscitation) consisting 0 f 
chest compression and ventilation (mouthy 
mourn/mask) should be started bruroediateiy and cootinted 
during the resuscitation attempt Subsequent procedure! 
will depend to some extent 00 the type of atrisymrnu 
present' for the co rranoriest, ■ ventricular fibrillation, rapid 
defibrillation is of paramount importance and should out 
be delayed by Other necessary measures such as the ad- 
rromsirstion of oxygen, mtubation, and toe provision of u> 
travenous access. Defibrillation is intended to produce mo- 
mentary asystole and allow the natural pacemakers to 
resume normal activity. Adrenaline is given principally to 
increase the efficacy of basic life support rather than as an 
adjunct to defibrillation although evidence that it unproves 
survival is limited; through its alpha agonist effects ft in- 
creases myocardial and cerebral blood flow. A dose of 
1 mg of adrenaline is regarded as the 'standard' dose. A 
higher dose of 5 mg has been used in some clinical trials, 
but there is no evidence mat this dose is associated win arj 
iamrovernent in overall survival rate and it is not generally 
recommended. Vasopressin has been tried as an alternative 
although ft has not been shown to be superior to adrena- 
line. 6 *' In the case Of asystole, atropine may be given to 
block excess Yagal tone. ^Armodajone may be considered 
for ventricular tachycardia or fibrillation; idocaine or pro* 
.cainamide are alternatives if amiodarone is not available. 
A study 8 comparing lidocsine with amiodarone for sbock- 
resistani ventricular fibrillation found that survival to hos- 
pital admission was higher in those given amiodarone. 
Survival to discbarge was not increased, however, hut the 
Study was not rxwered to assess this outcome. Other drugs 
that may be given during resuscitation armmpts include 
rairjering agents such as' intravenous sodrmn bicarbonate 
for acidosis, and calcium, magnesium, or potassium salts 
fur known deficiencies. Therapeutic hypothermia may be 
beneficial in patients who remain' unconscious following 
resuscitation, and cooling to 32°. to 34° has been 
recommended' in unconscious adults whose initial mytfcm 
was ventricular fibrillation. Specific guidelines for the dif- 
ferent types of aDmythnria are as follows- . : 

Ventricular fibrillation and pulseless Tcntricular tachy- 
cardia are treated in the same way. The gvudelfnes for 
adults emphasise that the first defiprillaring shock must be - 
administered as quickly as possible. In cases of witnessed 
cardiac arrest a precordial thump, which sometimes aborts 
the armythmia if given within 30 seconds- of the loss of 
cardiac output, may be given before attaching die raom- 
tor/defibrillsxor, but the attachment of the- defibrillator 
must hot be delayed. The mitial monophasic direct current 
shock. (200J) is followed as necessary by a second (2O0J) 
and a third (36QJ) shock if the preceding shock is not suc- 
cessful; lower energies may be used for bipbasic shocks. If 
the initial group of three shocks is unsuccessful, chest 
compression and ventilation should be rontirninrl and fur- 
meLshocto^erx^Arlro^ 



be adnnnis tared before the' next set of. three shocks (each 
Of 360J).but should not delay further defibrillatioa Endo- 
tracheal ammnistration of adrenaline may be used rf intra- 
venous access cannot be obtained. Doses 2 to 3 times 
greater than those given intravenously are suggested, al- 
though studies mvestigating this route have hsd mixed re- 
sults. ,a11 A single dose of vasopressin (as argipressin) 
40 units mtravenousry has been suggested 3 as an alterna- 
tive to adrenaline r followed by further doses of adrenaline 
if required, but tins is not universally recommended. 4 ^ The 
cycle, adrenaline and Up to three shocks (36QJ or equiv- 
alent) should be repeated as necessary. Amiodarone or 
other arm'anfryfbroics may he considered after the first cy- 
cle, provided that adnwtistration does not delay further 
shocks. Other drugs (such as those described above) may 
be used as appropriate. Meanwhile, the adieaaline and 5- 
sbdek cycles continue for as long as defibrination j s h>di- 
cared. The total number of cycles is a raatrer of judgement 
but a resuscitation attempt may reasonably last tor any- 
thing from 10 rrjdnutes,ro 1 hour. 

Ventricular fibrillation in children is unusual; the basic 
majc^ement it the same as in adults, but the energies used 
tor defibrillation and the doses of drugs used ax* different 
. and a precordial mump, is not generally given. The mitial 
dose of adrenaline is. 10 rrncrograxns/kg by intravenous or 
intraosseous injection; forme second and subsequent dos- 
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i^eto dose of 10) rrucrograrns/kg may be consid- 
^a-HP* 1 . it no evidsnce that this unnroves out* 



• : ^hScb there is do evidence mar this improves out- 
^ tSSaoheai edanmstrauoo is en alternative route 
c^^.^-nooi or intraosseous access cannot be ob- 
^^'Jrthe suggested endotracheal dose is 
t ^ D !^grflmi^ tor both initial and subsequent doses. 
■ZLvs of ventricular fibriflarica and pulseless ven- 
10 Bl SSYcardjain «bom it is considered mere is a bigb 
& ( rtenrreoce unstable cardioverter defibrillators 
^LXl Drug topy may also be used oxopbybcti- 
"2 feee Ventricular Tachycardia onder Cardiac Anfaytb- 
*v 1 gig) 

f^'inle and dectromechiiueal dissociation have a 
^Mftss fewurable prognosis than ventricalar fibriHa- 
? „^kcl«$-vtntnmlaf tachycardia, although there 
rtrt£n causes. such- as hypovolaemia, hypoxia, pocu- 
■^thnrax.- pulmonary embolism, drug overdose, bypo- 
KJS. and electrolyte imbalances that may respond to 
zSmBflt aad tbtfc should be considered and the apnrO- 
Sit* therapy given promptly.'once tesusdfctioa has been 
Erimied. As described above, a precordial thump may be 
herniate if the cardiac aneSt « witnessed. Once ven- 
!K fibrillation or tachycardia is positively exefoded,- 
^opubnooary itsusritation should be instmutd lrnme- ' 
tfaiarvand adrenaline 1 tog should be given intravenously 
•SSv3 to 5 minutes. In asystole a single dose of atropine 
Lg intravenously is also administered to block vagal ac- 
tivity ^-In the international guidelines 3 itropine is recom- 
moSfid m repealed doses' of I mg to a total of 0.04 rog/kg 
ritbcrthwi as a single cose of 3 mg. Ofter drugs (such as 
taffejing agents) may be crmadered Cirdiac pacmg may 
be insdmted once there is evidence of electrical activity. 
Resustttstiou should generally continue for at least 20 to 
30 minutes flora the time of collapse; prolonged resuscita- 
tion is not usually undertaken as recovery rarely occurs af- 
ter 15 minutes of asystole if there has beta no response- 
Far children wife asystole OT.elearomeCbarncal dissocia- 
tion, the initial dose of adrenaline recommended is 
10 microgiBmS/Xg given by intravenous or intraosseous 
ejection; as for ventricular fibrillation, higher doses have 
been osed subsequently but arc notgenerafly recommend- 
ed. Adrenaline may be given by the endotracheal route in 
doses of 100 rmaogramsykg. Atropine is not generally 
nsed and a precordial fljunrp is not recommended. 
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Angina pectoris 

Angina pectoris is a syndrome thai arises from an inade- 
quate myocardial oxygen supply (rnyoeardial ischaamia) 
md is part of tb« spectrum of ccronary or ischaeanc heart 
disease. The prominent symptom is transient precordial 
disccnifcnitingingfro^ Some 
patients may also experience dyspnoea, nausea, sweating, 
<nd left arm discomfort. Myocardial oxygen supply de- 
pends upon coronary blood flow, .which normally increas- 
es to meet increased oxygen demands. Iachaemia occurs 
• when blood flow diner cannot be increased, or Is reduced; 
this may bs due to a feed obstruction in the coronary ar- 
teriaj, viaoccaistriciion, mrombus formation, or platelet 
aggregation. 

Three main types of angina have been described: stable 
angina; 'an stable angina; arid Prinzmetal's angina. Al- 
though these are discrete groups, stable angina may be- 



come unstable, and Prinzmetal's angina may co-east with 
stable or unstable angina. 

Stable angina (effort angina) is angina which is usually 
prccrpiiatBd by exertion and relieved by rest -It is often 
called chronic Stable angina and as the- name implies' the 
frequency, mtensity, and durauon of the attacks are stable. 
The dominant underlying disorder is coronary athero- 
sclerosis causing a ftxed obstruciion in one or more coro- 
nary arteries. While the restricted coronary Wood flow is 
still adequate for oxygenation of the unstressed heart it is 
pot capable of being increased to meet the increase in ray- 
ocardia) oxygen demand thai may occur, during exeraae, 
cold exposure, emotional stress, or after earing. 
Unstable angina is an acute coronary syndrome interme- 
diate between stable angina pectoris and myocardial inf- 
arction. Three subgroups are recognised: angina that 
presents ftmn the oegiiuung as severe and frequent attacks; 
an increase in frequency, intensity, and/or duration of 
previously stable often with dimir&bing respon- 
siveness to sublingual nitrates (crescendo angina); and re- 
cumng or prolonged angina arrest In unstable angina the 
decreased coronary artery blood flow is usually caused by 
disruption of an atherosclerotic plaque, which leads to 
platelet adhesion and aggregation, thrombus formation, 
and vasoconstriction, thus resulting in partial occlusion of 
one or more coronary arteries. The coronary blood fiow 
can be so restricted that it does not meat the Oxygenation 
demands of the unstressed heart, but the ischaemia is not 
sufficient, to 'result in myocardial damage. Noo-Q wave 
myocardial infarction is. a closely related syndrome in 
which some myocardial injury occurs, but to a lesser ex- 
tent than in acme myocardial mfarction. Patients -wim, the 
. difiercnt acme coronary syndromes may. present smiflarjy 
and definitive diagnosis is only possible, retrospectively 
oncethe results of Hochexmcal xneasuremects such as car 7 
diac wpOTjms.aT cardiac enzymes, are available. However, 
patients without.flje characteristic ECG change of ST-eeg- 
meat elevation "(noo-ST- elevation myocardial m&rcnon) 
do not generally develop Q waves and rnanageooeut is, as 
for unstable angina. Patients with unstable angina are at an. 
iocreascd risk of Eiidden death and rnyaardial infiaiction, 
and those with rest pain are at the greatest rjsi- 
FrhTzmetaTs angina (variant angina) is a rare form of an : 
gina caused by coronary vasospasm and is often aasoaatEd 
with atharosclriosis. It occurs spontaneously at lest and 
with greater frequency during the night oi. early hours of 
the morning. It is associated with transient ST-ttgment el- 
evation and carries a risfcof progression to myocardial in- 
ftrcrion. Prolonged vasospasm may also lead m ventricu- 
lar mhythrniaa, heart block, or d&arh. 
In addition to the types of angina described above periods 
of silent myocardial j^chaemia (asymptomatic transient 
myocardial ischaemia) m whicb there is do angina) pain 
have been identified during ECG monitoring. In some pa- 
tients all ischaemic episodes are asymptomatic However, 
asymptomatic ischaemic episodes also occur in patients 
with angina and seem to be more common than sympto- 
matic episodes. It is not dear why some episodes of is- 
rftflffma ar« symptomatic while oflicra are cot 
Treatment depends on the type of angina and involves 
symptomatic management of acute anginal pain* anti- 
thrombotic therapy to prevent progression to myocardial 
— irtfs gfiTfliTBHrilra^^ 
gma attacks and to reduce the risk of other cardiovascular 
events. Anti-angjnal reatmeut is used in both stable and 
unstable angina and is described in' more detail below; U 
includes drug therapy (nitrates, beta blockers, caleitun- 
channcl blocta, ar^potassiuro-cbannel openers), percu- 
taneous coronary imerventions, and coronary artery, by^ 
pass surgery. Antithrombotics are-used in unstable angina 
and include anticoagulants and antiplatelets (see Treav- 
mart of Unstable Angina, below). Long-teem measures to 
reduce cardiovascular risk are important in all patients, 
even when symptoms are controlled, and include. an- 
tiplatelet therapy-(whicb should be given to all patients' un- 
less-corirra-indicated), lipid lowering therapy, and iirestyie 
changes- these interventions are discussed in more detail 
under Carm'ON^cmarRiskReductic^.p.819. Patients with 
ischaemic heart disease who undergo noo-cardiac surgery 
are at risk of cornplications resulting from perioperative 
myocardial ischaemia.' Perioperative use' of drugs such as 
beta blockers or mivaxerol is under irrvestigarion. 
Anti-anginal drugs act in a variety of ways. Glyceryl tri- 
nitrate and Other organic nhrvra have a vasodilator effect • 
with venodflaration predominating over dilatation of ;the 
arterioles- Dilatation of vems decreases veowwtnmaS a 
result of venous pooling and lowers left ventricular diasto- 
lic volume ajDd pressure (together termed a reduction, in 
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preload). The smaller or less important duaratic* of arteri- 
oles reduces both peripheral vascular resistance and left 
ventricular pressure at systole (termed a reduction in after- 
load). The consequence of these effects is a reduction m 
myocardial oxygen demand Also the vasodilator effect 
improves regions) coronary blood flow mischaemic areas, 
and alleviates coronary spasm. Beta blockers cause a slow- 
ing of the heart rate and redaction in c^twetihry and 
tbetefbre reduce myocardial oxygen demand. Calaum- 
channel blockers reduce the work of the heart by dilating 
peripheral arteries, and efflriazem and verapamil also slow 
the heart rare. Calcium-channel blockers also act on the 
coronary circulation preveoting spasm. PomssuatKhan- 
nd openers'** as coronary vasodilators, while raccrandil 
also has a nitrate component that may contribute to its el- 
feet. 

Percutaneous transluminal coronary anyoplasry is a 
means of mechanically dilating coronary arteries usmg a 
balloon that has been passed down a catheter and inflated 
at the appropriate sites, and is often used in conjunction 

' with stcnting. Nitrates and adcium-chMr»el blockers may 
be given to alleviate coronary spasm due eo die procedure. 
Coronary artery bypass sultry uses a vein or artery graft 
to bypass the occlusion. Both angioplasty and bypass sur- 
gery abolish or reduce episodes of angina in most patents 
but symptoms commonly recur over a period of timedue 
to restenosis. Adjunctive therapy is therefore needed both 
to prevent short-term uVoraboembolic comphcations and 
long-term ieoochision (see Reperfusion and Revasculan- 
sation Procedures, p.834). Other interventions that have 
been tried in refractory angina include pwosirryocardial 
revascularisation and spmalcord stimulation. 
Treatment of stable angina. Management of the patient 
with stable angmJi 2 ^ primarily UTvolves the use of anti-an- 

. gmal drugs, armplarelet therapy,- and measures to reduce 
'carcHovasculaT risk. Any contributory conditions, such as 
anaemia, should be identified and treated •• • • 

treatc&ent of infrequent angina episodes" (less than about? 
attacks per week) usually consists of glyceryl trimtrate 
given when reginred. generally sublmgually; sltcraafcvely, 
a buccal tablet or spray ronmllation may be used Isosorb- 
ide dimtrate, in the form of sublingual tablets OX spray, 
may be used, although.it has a slower onset of action than 
glyceryl trimtrate. Glyceryl nlrurrate in subungual or buo- 
cal'fbxms may also be used before an activity or drtum- 
Stauce dial might precipitate an attack. 
When episodes occur more frequently, sublingual glyceryl 
tnnitrate, at least on its own, may no longer bs appropriate, 
and regular symptomatic tpaatment has to be considered 
Choice depends upon patient cbaracrasrisiics and any con- 
current medical conditions- . 

Beta blockers are the mainstay of therapy. They are gener- 
ally considered to be first-line treajroeut if sublingual glyc- 
eryl trinitrate is not adequate since they provide elective 
syrrmtrmi confrol and have also been shown to reduce mor- 
tality in certain parients-with high cardiovascular risk, w 
The different beta blockers appear to be equally ef&ctiva 
in Stable angina, afthougb.it has been suggested 7 that those 
with intrinsic sympathomimetic activity should be avoids 
' ed • 

A calcrom^hannel blocker msy be us ed as an alternative, 
particularly in pauenra unable 10 tolerate; Lett Mockers— 
Care is r^qirrrod in fitlecting an appropriate drug Since the 
properties of dibydronyridine calcjuov-chaxmd blockars 
(such as nifedipine) and rate-limiting c^cium-charmel 
blockers (diltiazem and verapamil) are not the same. Stud- 
ies comparing long-acting calcium-channel blockers 
(verapamil 8 or modified-release nifedipine*) wjrh beta 
blockers have shown similar outcomes m terms of 5yrnp- 
tom control xti cmrh' c^^saliar cveata. However, dihydro- 
pyridinea may cause tachycardia and are less suitable than 
rate rhmiting caldim-channel blockers for rnonotherapy; 
they should not be used without beta blockers in unstable 
angina, 3 Short^acting preparations of njtfedirnnahave been 
associated with increased mortality and are not recom- 
mended (see under Adverse Effects ofNlfedipine, p.966). 
Regular nitraie therapy is a further alternative, and in- 
" chides modified-release forms of glyceryl trimtrate, for ex- 
ample txTOSdennal patches/and the long-ecting nitrates 
such as isosorbide dinitrare or isosorbide mononitrate; it 
may be particularly suitable in patients with left vermicu- 
lar dysfunction. iMrniwsncd effectiveness or tolerance oc- 
curs, particularly with mtrare preparations that produce 
sustained plasma concentrations, and dosage regimens in- 
cluding a mtraterfree .period should be used (see Nitrate 
Tolerance, p.924). 
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Alternative drugs that may be rjs*d as monotherapy in the 
management of stable angina include' potasaimn^hannct 
openers such as niCOtandiL 

Where optimal therapy with a single derails to 'control 
symptoms, combination therapy may be used, D>ercis ^ 
ditional benefit from concomitant nitrate and beta Mocker 
therapy, since citrates can moderate the excessive effects 
that beta blockers may have in increasing left ventricular 
diastolic volume and pressure and in inducing bradycar- 
dia. Calcium-channel blockers may also be used with m- 
trates; the combination of verapamil or dfltiazan with a 
nitrate may be prefenabl*' to a combinatiaQ of ntfedipine 
(or other c%cropyridine derivative) with nitrates as both 
nifedipine and nitrates cause rtflex tachycardia, hypoten- 
sion, and headaches. 

Combmanon therapy with beta blockers and dihydropyri- 
dine calcium-channel blockers or diltiazem improves ex- 
ercise tolerance 2 but adverse effects may be a. problem. 
Verapamil should be avoided in subcombinations as its. 
use with a beta blocker increases the risk of impaired car- 
diac conduction (see p. 1020). Caution with any combina- 
tion of a caJkaun«hannel blocker with a beta blocker is 
particulariy necessary in patients with pie-cristing con- 
duction disorders or moderate to severe left ventricular 
dysfunction as the use of caldum^hannel blockers may 
acmafly increase mortality. 10 / 
Ddple therapy using a nhtate,' a beta blocker, and a calci- 
um-channel blocker may Bomcomes be used although it is 
jikely to be associated with more adverse effects. 
If medical treatment does not control the angina the patient 
■ should be investigated to deterrmne suitability for coron- 
ary angioplasty or coronary artery bypass surgery. 
Angioplasty is ideally suited to patients with single-vessel 
disease.- good left ventricular function, and Stable angina, 
although the technique is also used in patients with more 
complex disease* impaired left ventricular functi on, and 
nnstable angina.' 2 Coronary artery .bypass surgery is gen? 
erally the preferred technique in patients with disease of 
the left main coronary' artery, thie^vesscl disease, or im- 
paired left ventricular function; 11 Age and cte clinical 
factors also influence trie chdefe of technique; angioplasty 
inky be favoured in tJbe elderiy and others with high oper : 
ativc risks. 12 " The role of angioplasty in patients whose 
symptoms arc controlled "with medical treatment is less 
dear. A comparison of angioplasty and medical treatment 
m patients cormdered suitable for either strategy suggest- 
ed thai greater syrnrrtomsric improvement Mowing angi- 
oplasty may not be maintained, and that the risk of death, 
or non-fetal infarction may be greater than for patients -re- 
ceiving medical treatment alone;'* however, qaaluy of life 
may ba better following angioplasty.' 5 
Treatment of unstable arxgtna. Unstable angina and non- 
ST segment elevation myocardial infarction are managed 
similarly.'* 24 Unstable angina is generally regar ded as an 
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bean reported in patients discontinuing intravenous 
henarm;* combination with aspirin or gradual discontinu- 
. ation may prevent this effect 1 ' Low-molecular-weight 
heparins appear to be at least as safe and effective as or> 
rrarionansd heparin and their advantages in terms of ad- 
ministration have led to then: increasing use, although utf : 
fractionated heparin may be preferred in patients 
undergoing bypass surgery- or percutaneous coronary in- 
tervention. 22 Prolonged use of low-molccular-weight 
heparins has been investigated, 3 but benefit has not 
■ been confirmed Direct thrombin inhibitors such as lepiru* 
- din have also been tried; 33 compared with heparin, lepin> 
din led to fewer major cardiovascular events at 7 days but 
bleeding episodes were. more common in the lepirudm 
group. 

Nitrates are widely used although, evidence' from control- 
led trials is famied 22 - 2 * The initial treatment may be given 
intravenously to: produce a fast response and to provide 
be'fter dose control than cm be achieved with other routes- 
Glyceryl trinitrate or isosorbide dmitrate are used. Gener- 
ally, the intravenous route is only used during the acnte 
phase, and once the patient is stabilised the infusion ut 
withdrawn, usually within .about 48 hours. Sublingual 
glyceryl trinitrate may be tried initially in patients with 
less severe symptoms. . . 

Treatment witiva beta blocker is started during the acute 
phase to reduce myocardial oxygen demand. Initially, the 
intravenous route may be used and men followed by oral 
adrninistration. Beta blockers with intrinsic symramorra- 
metic activity do not reduce- resting heart rare and are not 
recormnended 7,22 ^ 3 

Caldum^hannel WocItere : rnay'- be added 'to therapy al- 
though they are generally reserved for patients 'with an g ina 
refractory to 1 treatment: with' the above drugs. However, 
calcium-cnannel blockers are the drugs of choice if the an- 
gina has a vasospastic aetiology, fm example in ^ Prinzmet- 
al's- angina. The choice of caldum^annel blocker is de- 
scribed under the treatment of -stable angina above. ' 
Thrombolytics have been tried to. unstable angina but do 
not improye outcome and are associated wim an excess of 
bleeding complications; thrombolytic therapy is mexefore 
not recommended ui patients with unstabtemgina. 22 ^" 
Once me initial therapy has been started patients should be 
assessed for their risk of progressing to myocardial Man> 
ticn and rhe need for additional treatment Patients at high 
risk include those with recurrent chaemia and those with 
raised cardiac toJponins. Glycoprotein nb/TXla inhibitors 
such as sicwimab, eptinbatide, and tirofiban are potent in- 
hibitors of platelet aggregation and may have a role in pa- 
tients at high risk. They are of established benefit in pa- 
tients undergoing percutaneous coronary angioplasty (see 
Reperfusion and Revascularisation- Procedures, p.834). 
but .'results in patients treated medically have been less 
consistent A metaanalysis 3 * of trials studying theefficacy 



teet against subsequent cardiovascular events. Long-terra 
oral anticoagulation has been used but is not routine thtr, 
any and studies of warfarin with aspirin have given, mixed 
results-^ ■' 

Tr^tmtnt of Prinzmetal's angtna. Tms should be treat, 
ad like unstable angina with- the addition of a caiourD- 
channel blocker; the selection of. an appropriate calcium- 
channel blocker is described above under the treatment of 
stable angina. Once stabilised;- maintenance should in- 
clude a nitrate, Of calduxo^hannel blocker, or both to pro* 
tect against further spasm. Surgery may be considered in 
some patients. 

Treatment of silent myocardial ischaernja. S fleet royo. 
cardial' iscbaeroia has been recognised as- a potential risk 
factor for future carcUovascular rnoxbidiry and mortality 
and-xescarch has been undertaken to assess whether sup- 
pressing such episodes. can improve long-term outcome.' 
Although many of the- therapies used in -angina reduce the 
incidence of sOeni ischaemia it is hot yet clear whether 
complete suppression of ischaemia affects prognosis. 9 ' 4 * 47 
Other studies have suggested that periods of ischaprnia 
may protect, the heart during subsequent' myocardial 
infarction^ 8 and further work is needed to. reconcile these 



emergency and those panents w . 
of previously stable angina or with recurring or prolonged 
angina at rest should be hospitalised. A resting ECG 
should be obtained to identify those patients with ST seg- 
ment elevation who should be treated as for acute myocar- 
dial infarction (p.828). In patients without ST segment 
elevation, initial treatment is given to control the symp- 
toms and reduce ischaemia and involves use of antiplate- 
lets, heparin, nitrates, beta blockers, and possibly calcium- 
channel blockers. Subsequent therapy depends on the risk 
of progression and may involve glycoprotein nh/IH* in- 
hibitors and urgent revascularisation. Once the patient has 
been stabilised, uodedying risk factors should be identi- 
fied and treated, and long-term anti-angina! therapy may 
bagiven. 

Aspirin is routinely included in the initial treatment It in- 
hibits platelet aggregation and substantially reduces the in- 
cidence of myocardial infarction and death, although it has 
not been shown to reduce the number of ischaemic epi- 
sodes or to relieve pain during the acute phase; Clopidog- 
rel ox ticlopidine may be alternatives if aspirin is not toler- 
ated, although clopidogrel has fewer adverse effects and tS 
generally preferred. Additional benefit has also been 
shown 23 with a "combination of aspirin with clopidogrel, 
given for 3 to 12 months. 

Heparin is generally gfveo in addition to aspirin m reduce 
duomhin generation and fibrin foxmatioa Both unfrac- 
tiooated heparin and low-molecular-weight heparin are of 
established benefit, 2 * 24 reducing the number erf ischaemic 
episodes and major cardiovascular events during tbeacute 
phase, with sustained benefit in the longer term. Urrfrac* 
donated heparin is generally given by continuous infusion 
for at least 43 hours j^' 9 - 23 although it may also be effec- 
tive subcursncOusly. Reactivation of unstable angina has 
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aon-ST segment elevation myocardial infarction round 
that they reduced the risk of deaih or myocardial infarction 
in patients who were not st*ednledforeariy revascularisa- 
tion, particularly in those at high risk of progression, such 
as those with, raised toponins. However, many of the pa- 
tients included in the analysis did receive revascularisation 
and the use of glycoprotein Hb/TOa inhibitors in patients 
not undergoing intervention remains questionable. 22 
Whether all the glycoprotein Uh/ma inhibitoxs are crrec- 
rive is also unclear. Individual studies have reported bene- 
ficial results in patients receiving tirofiban and aspirin 
alone 35 or in combination with heparin therapy. 36 and with 
eptifibatide 37 in addition to standard therapy. However, a 
study with abciximab 3 * in addition to aspirin and heparin 
railed to show any additional benefit 
Coronary angiography should be performed early in pa- 
tients at high risk, mchiding those in whom medical thera- 
py tails to control symptoms, with urgent revascularisation 
where indicated 39 * 0 In patients at lower risk, the benefits 
of early revascularisation are less well established; such 
patients should be assessed before discharge, usually with 
stress testing, and angiography should be reformed as ap- 
propriate. 

Following discharge, patients should continue to take aspi- 
rin and a bete blocker, continuation of clopidogrel for 9 
rhonths, in combination with aspirin, has also besa recom- 
meaded. 22 ^ As in stable angina, oreasuro to reduce car- 
diovascular risk should be adopted. Statins have been 
shown to reduce cardiovascular events when starred early 
after admission for unstable angina,* 1 or in narientt with a 
history of unstable angina, 42 and should be considered 
Some patients are given a long -acting nitrate for long-term 
prophylaxis, although nitratea have not been ahown to pro* 
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^V^'CW and ginkgo biloba>* A study 7 
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is a risk that respiratory (Japceaaou ^fi^re-. 

^gen saturation. However, a small study' 0 nam 
as ^crt-acting bcnZOdiaicpins tanazspom reported that 
dap quality was improved without an alteration m mean 
oxygen saturation. 

wben symptoms are moderate www*,.and arcprogrcss- 
mi oi suggestive Of cerehral oedema, linmediata descent 
;$ necessary. M Descending by as little as 400 to 
500 metes is beneficial Various drugs and therapies have 
b-o riven to alleviate symptoms and to feribtaiE descent 
aid should also' be used when immediate descent is not 
possible, for example, dexamethasone can reduce the 
Jynrpioms of acute mountain sickness and mi^ht be used 
to emergencies. 11 - 12 Portable bypcroaric chambers are 
available" and provide rapid bet shaiMerm improvement 
Ihey may be useful in combination' with dcxaioemaaone, 
which bas a more sustained effect' 4 
If pulmouHry oedema is present, -oxygen, which relieves 
hypoxia and reduce puhionary hypertensorl, should be 
groi^ nifedipine, which suppresses tbe exaggerated hy- 
poxic pulmonary vasoconstrictor response seen. in people 
with pulmonary oedema, has provided benefit' 5 Posiavc- 
prajsure expiration may also be nxeful; 2 it has the effect of 
increasing oxygen samration and partial pressure of car- 
baa dioxide at altitude. Inhalation of nitric oxide has also 
been reported to improve oxygenation but administration 
m^uOtbefea^Tu^ataltitudeJ 6 . 
People whb cerebral oedema should be given dexametha- 
*on and oxygen therapy, 

I. Hacker: PH. Roach EC High-OU3«d» ftbW- N Kitft J H*A 
^00);i45: 107-1-4. \ ' ~T7T 

Iflror/ti B. Murfoch Dk. HifiMtouidnHncw. kmc** 2003. 

3.^mMM a;. AWt«fci)to Bwjm.mt hjj. 

I Durogm L « a/. EfiBttcv and MOT of phanweoaoped preven- 
tion of acute mountain (Icknmt fluuiUialrv* irnenauc renew. 
BW 2000; 321; 247-72. , . . ' m xi 

5. Dtckioson JG. AiwfrlOJttniie in ncovt mewwa nckneM. BMJ 
1917; 29Si 1161-2. ' . ' u_ 

6. B6n*ch.P. « o/. Prevtutioo of WaS-alutv* puhnonsry edema 
by •iftflipint // EnzUHtd 199]; 325: 12»«-9. . 

7. Sanart C, « a/. S*fm«ernl for U»e prarwUW of te S h-«JUuitl8 

8. BonjcDcr M, «/ of. A»?Jrin for <wcM«» j^^*? 
high otilmdcj: random*^, double Wmd, placebo coirtrt>Red tn- 
fll. flAfj 199S; 316; 1057-8. , . . , . . „. • 

5, Gri«om CK. ct el. AceicxolemJde in lb* irtcimcai of xxoia 
nounuia jickncsx eunical cftov? mi tSTtn oa 5*3 exchange. 
AiwWtnt*tctlW2H16'.W-S. .. 

10. Dubqwl« G. EflcCl Of lemnzepaai 00 Mygen nlortUfln Md 
ileep quality nl bi£t> ollitod*: landomiltd plawbo comroJled -. 

• cnaiover inal. BHJ )9$t; 31fc 587-9/ . . 

1 1. Farauinj G c/ oA SucceaafvJ Vtalraenl Of Kiflo n»C<HOui uck- 
ne« wiih dexamtUiftWna. 1987; 394s I3S0-2 

12. Lerine BD, el el pKBrncUiajcoe in 0>e treatmau oi zcvU 
mootuain dcknCS*. *» Bn^l J Mid 1939; 321: I??-* 3 -. . 

13. B3rtsch P. tt al. Tr«in»fll of cento nsoMuto H B C ^,*«S[ ""T 
laied desconL • modcmi5»d controUed tnd. 8MJ 1993; 30**. 
109S-HD1. 

U. KeUrr H-R. cf ct Sio,olU«a deawt ^isn^oat in WW; 
moat of oc»« raocnliin odnsiE a rtedoimsed ttUt iUJ 1993. 
310; 1232-3- 

• t»«/ 1989; 2: 1241-i. Conwtioo. IbtiL 1991; 337: 556, 
16. sa«nw U, « nJ- InbtKd chric oxide Tor hith-alULudc j»U5f> 
Sei ^ £n,f y 199S; 334: 624-9- 



HyperHpidaemlas , . . . . 

Hyperhpidaemia results from a disorder in me synthesis 
and degradation of plasma h>jpTOteina. Alftongh the 
main concern has generally been the overall ejevaooa « 
plasma lipids (hyperUpic^emia), it is now mCTeasingly 
recognised ©at the balance of lipids in the plasmv is ^so 
important, and the term dysUpidaemia is often used. Dys- 
Umdaemias have genetic and other cause*, and ate often 
associated with a high-fat diet Although patients with by- 
pedipidaemia may have symptoms that require treatment, 
u^ajorcxmc^ismeu-mcieas^ • 
disease. 

the lipids that are of relevance in byperhpidacmias are 
cholesterol an essential component of cell membranes 
and a precursor of steroid hormone synthesis, and tnglyc- 
eride, an in^oxtant en«cgy sourcewlhey ar^transiwnedm 
the blood as lipoproteins. 

Upbprotems are complex particles' cc^nsing a by- 
drJphfljc coat of phosphoEpads, free cholesterol, and spe- 
cific polypeptides termed apc*poprc4eins (apoprotems) • 
around S core of varying proporaons of triglycende and Of 
cholesterol which is present as cholestnyl ester Toe lipo- 
proteins arc characterised by tb<* denary, which m gener- 
al increases as they are metabolised and proporhc* of 
coolesteryl ester to m^yceride mcreases. Table 1. beJpw. 
lists the principal Upc^rOims and their associated lipids. 
The lowest density lipoproteins are me chylomicrons 
which trar^.triglycetide derived from dietary fat, and 
the VLDL (very low-density Hpopicteios; pre-p hpoprc- 
teins) which transport endogenous triglyccnda mainly 
synthesised m the liver, to peripheral tissues. The .triglyc- 
eride is bydrolyaed in the peripheral tissues ^lipoprotein 
lipase, which is activated by apolipc-proton UL .present m 
the lroopxoteins. Both drylomicrcris and VLDL are pro- 
orcssrvery depleted of triglyceride, yieldmg uicreasmgly 
dense tooprotejn particles terrnad 'remnant' parades. 
.- ctrylomicran remnauts are cleared rapidly fwnplASma by . 
the liver where they are metabolised, releasing tree choles- 
terol VLDL remnants, which include H>L ^nteamediatc- 
deosity Hpoprotdns; Droed^lipoproteins), may also be 
dearcdby^livwcxcc^rv^ 
protein; Apoprotein). HDL (higr><h»aty lrf/oproteuis; 
r^lrpHTOroteins) ara synthesised in me liva and sn^mtes- 
tirie and ha ve a role in the transpon of cholesterol from the 
peripheral tissues hack to the fiver, where it is erulfir uti- 
57edor excretad in me bUe as. bile adds and uriestenficd 
cholesterol. The majority is reabsorbed from ihe intestines 
and a amaU proportion is excreted in the faeces. , . 
Defining byperiipidacmia is difficult due to the marked 
variation in lipid concentrations bexween different popula- 
tions. Apparently 'normal' lipid concentrations may. Still 
be associated with a significant xi* of cardiovasclti^dis--. 
ease, and this may depend Or) which lipids are affected 
Epidemiological data show a progressive and continuous 
reTatmnship between plasma-cholesterol concentrations 
and mortality from ischemic heart disease. The Frarnmg- 
ham Study 3 found a 9% increase in death from cardiovas- 
cular diaease for each 1 0 mg/dL (0^6 mniolto) we m 
total plasma^lesterol concentratipn. Plaama-Choleacr- 
ol concentrations of 5.2 mmoi/Iitre (200 mg/dL). or less 
are associated with a low risk of isi^emic heart diseas«- 
The increased risk is due mainly to raised U^LcholeSter- 
~b X In ccnbast rTOr^Efa^ 
with ischaernic heart disease. Low plasma concentrations 
ofHDlxiiOkstCTol (below 1 rnmol/litre or 40 mg/dL) ere 
generally associated v/itb mcreased risk of ischaamic heart 
disease, wbereas high concenrrations are protective. 
There also eppcars to be an asscciatioo bctwaan plasma- 
trioiyceode concaBtrarions and risk of ischamic heart dis- 
ease. Some triglycericVtich lipoprcicms such as chylom- 

Tablc-2. Classiflcaiion of hypcrHpoprotema er pi as . 
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icron remnant particles and IDL are atherogenic and the 
risk of bean disease increases as triglyceride concjtatra- 
nons increase in patients who also have high tmal cbolcs- 
terol and low HDL^bolesterol coriceotrations. riypertng- 
lyceridaemia alone (greater than mmoWitre or 
200 mg/dL) may be an independent risi factor for iscbae- 
mic heart disease, but any clinical benefit from mterveo- 
tion to lower uiglycende levels is yet to be esmblishetL 
Drrrent US guidelmes^*uggest anlXlL^bolestero con- 
centration of below 100 mg/dL as optimal, and a total cho- 
lesterol cOTcemration of below 200 mg/dL as desirable, 
although evidence from more recent studies suggests that 
even lower amctotrations may be benEficial. ,b However, 
the absolute risk for any individual also depends an other 
cardiovascular risk factors, including smolring and hyper- 
tension, and treatment decisions should in general b* 
based on assessment of overall risk (see Cartoe^ascular 
Hist Reduction, p.819). 

Hyperh'pidaexnias may result from a number of underlying 
detect and verious methods have been used for classifica- 
tion. 7 A simple system is to divide them on the basis of 
Whether raised scrum cholesterol (byperchc^tewlae- 
nria). triglyceride (byr^glyceridaerma), or bom (mixed 
or combined bypcrlrpidaernia) is the prttfconinant abnor- 
mality. Aiternatively, the FreC^cfcson/WHO merhod (see 
Table 2, below) describes them in terms of the lipoprotein 
abnermaUty (byperlipoprotemaamifl), although tins tf less 
useful cUmcaUy- Within these systems, primary hypcrhpr 
c^emias are those with an underlying genetic defect, 
whereas secondary byperlim'claemias are caused by anoth- 
er disease state or by drug fcerapy. Primary and secondary 
causes of byperhpiclaemia may co-exist 
Pximaiy byperMpdaemla? (see .Table 3. p.824) maybe 
monogenic, relating -to a single genetic defect, but much 
more commonly they are due to the interact-ori Of a 
number of genas with dietary and other factors (polygen- 
ic). Individuals with common, polygenic (multiractonal) 
hyperebc^tejoiacrnia tend to have only mild or moderate 
devious Of plasma-cholesterol, whereas those with mo- 
nogenic hypafedaemifls tend to have much higher plas- 
ma -lipid concentrations. 

Seccridary byperiipidatralas may have various causes. 
Diseases producing hypertri^yccadaemiB include diabe- 
tes melhtns, chrooic renal failure, and bulimia, Hypercho- 
lesterolaemia can occur in hyjwmyioicUsm, ftfiphiohcsyn- 
dromt, biliary obstruction, and anorexia nervosa. Drugs 
mat may produce hyperniglycandaemia and/or hypercbo- 
lesteroJaemia include tbia&ds cUuretics (m high doses), 
beta blockers, corticosteroids, and ajauvirals in jMtients 
wirh HlV infection. Excessive alcohol intake may produce- 
elevated plasma-^riglyceride concentrations. • 
The degree of byrperlrpidaernia seen in patients with either 
primary or secondary hypedrpidaemia is influenced by 
various factors, mcbdiog, iniportandy, (fiat A diet nch m 
saturated fat and cholesterol and poor b fibre raJ|iroduce 
bypejcbole^tarolaerma. Obesity further predisposes to hy- 
per^aemia. Other factors that may influence lipid con- 
cemmtions include pregnancy, lack of e3uadse, and smok- 

Tible L Prmcipal rrr^rateiiis and associated lipids. 
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Table 3. Primary hyperlifttdacmias. 
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(WHO type) 


Prevalence 


Choleaterol 


Triglyceride . 


Risk of IHD 


Pancreatuj2 : > 


Common (polygenic) 


Ilaorllb ' 


Very cboaroon 


6.5 to 9.0 


. <2-3 


+ ■ 


— ■il" 


rrypen&olesterolaernia 








<2.3 • 






Familial bypercholeSterolaemia 


HaorEb 


Moderatelyeojocrcw 




+++ 




Familial hypertciglyceridacmja 


IVorV 


Common 


65 to 110 


10 to 30-. 


? 


++ if 


Familial combined byperlipidaemia 


Ha, Hb« IV, or V , 


-Common • 


■65 to 10.0 


.- 23 to 12.0 


++ 




Familial dy&bctaUpaproteinaemia or 


.. M 


Uncommon 


9.0 to 14.0 


9.0 to 14.0 


++ 




rtmnant hypcrUpoproieinaemia ... 






<6.5 








Abnormal lipoprotein lipase jfrmction 


I • 


Rare 


10.0 to mo 




+++ * 


+ = elevated risk; - = no risk; ?— unccro 


tin risk; IHD m 'ischaernic heart disease 











.ing. After myocardial infarcdou cholesterol levels maybe 
temporarily reduced for several weals; tberefora, to meas- 
• ure tbe patient's usual level of cholesterol, blood samples 
Should be taken wiihin a few hours of tie infarction 

.The majority of people with hypedipidaemia have plasm*" 
lipid concentrations ft at are only nrildly or. moderately el- 
evated, and they exhibit no clinical symptoms. At tba oth- 
er end of me speemm severe hyper^estejolaemia can 
cause tendon, tuberous, or planar xanthomas, xanthelas- 
ma, and arens cornea*; it is also associated with an in- 
creased risk of ischaamic stroke. Sevzr>.aypertrisdyceai- 
dncroia can cause acute 'severe abdominal pain due. to 
pancreatine, hepatic and splenic enlargement, eruptive 
xanthomas, and lipiemia retinalis may also occur. Howev- 
: er, the mam concern in patients wim'hypei^idaerrnas.ts 
me increased risk' of ischaemxc heart disease. 1 In panaris 
wift very severe hyperi^olestarola^mia, such as famOial 
byperchoJesterolaemia, this may occur at a vary young 
age; to those with die heterozygous form onset of heart 
di flTfl 8f during their 20s ox 30s is not unusual, and in the 
rarer bomc-zygous form iachaemic heart disease may de- 
velop by 'me age of 10. ' ' " " 

Treatment of byperfj^daemias. la patients with clinical 
symptoms, treatment is indicated to -promote the regres- 
sion, or nan-progression of disfiguring xanthomas, 05 .to 
prevent attacks of acute pancreatitis in those with severe 

hypertriglye ftrifW.mia. Thr.TTiflin Arm flft Hftflhrrtpt , ftQWfeV- . 

* er, particularly in patients with only mildly elevated lipids, 
is to reduce the risk of iscnaemic bean disease.. 

Since (he relationship between plasma-cholesterol con- 
centra tiaas and iscnaemic heart disease is continuous, the 

■ level at which treatment wimlipid regularjngdtngs should 
be started has been widely debated. Guidelines recom- 
mend that the derision to neat should be based oh the over- 
ail risk profile of me. patient and that other risk factors 
should also be treated (sec Cai&ovascular 'Risk Reduction, 
p.819). Specifically, British fwdefcnes 8 adwse that, in pa- 

■ tteats with cardiovascular disease or high cardiovascular 
risk, drug therapy should be added to dietary therapy if to- 
tal plas m a cholesterol remains abov e 5 mmol/litteand 

. l^Lcnolestero] above 3 rnmol/utre despite dietary thera- 
py. More recent European guidehne^ siiggcstatargetof 
total plasma cholesterol .below 4Jrnmol/ljtre and LDL* 
cholesterol below %5 mmol/fctre in patients with diabetes 
mellitus or established cardiovascular disease; patients 
with total cholesterol above 8 romol/lrtrc or IDL-cbolea- 
terol above 6 rnrnol/fine require treatment irrespective of 
their other risk factors. US guidelines 2 * suggest that drug 
treatment should be considered if the LDL-cholesterol lev- 
el is 190 mg/dL or higher. For patients with 2 or mote risk 
factors, drug therapy should be considered if the LDL- 
cholesterol is 160 mg/dL or higher, and for those with ex- 
isting cardiovascular disease, diabetes meflittn , or particu- 
larly high risk, drug therapy should be considered if LDL- 
cbolesterol is 130mg/dL or higher. The US guidelines 
also give target LDI^cholesterol levels of less than 
160 mg/dL, lees than 130 mg/dL, and Jess than 
100 mg/dL. respectively, far. the three risk groups. Kowev- 
et, based onevidenccfrom more recent smdies, it has been 
suggested 16 that treatment may be appropriate in some 
very high risk patients at LDL-cholesterol concentrations 
below 100 mg/dL and that a goal of below 70 mg/dL may 
be reasonable. Although low HDL-cholesterol is an addi- 
tional risk factor, the benefits of raising HDL-cholesterol 
are not established and no target is therefore specified in 
the current guidelines - 



Tbe main methods of treating hvperiipida&irdas are dietary 
and lifestyle changes and tbe use of lipid regulating 
drugs. 2 - 6 -" Some surgical and other procedures may also 
be used in familial hypercholesterolaemia (see below). 
Dietary therapy should be initiated in all patients with 
hvperiipidaemia and is based on weight redaction m- the 
Obese and a' reduction in total fat intake. UK "dietary 
f^w^ffo^^ipdfl^nnig^' inclnde'-a Teductiop in sa t ura t ed fatty 
-acids, restriction of nam fatry-adds, -and increased con- 
sumption of long-chain n-3 : polyunsaturated fatty acids; 
the intake of cholesterol and d-6 polyunsamrated fatty ac- 
ids •should also be restricted Similar recomrrj^odatinns 
have been madein theUS, 6 Increased physical exercise is 
also recommended. Moderation- of alcohol intake is ad- 
vised, particularly m patients withbypemiglycerideemia, 
in whom alcohol may precipitate pancreatitis. However, 
more rigorous diet than mat often recommended may be 
necessary for diet alone to be of much value,' 11 and most 
patients will require drug therapy to achieve target lipid . 
concentrations. Patients at low cardiovascular risk should 
have a trial of dietary therapy before drugs are started; but 
in those with established cardiovascular disease or major 
-risk factors drug therapy and dietary changes may be start- 
ed at the same time- ■ 

The principal groups of lipid regulating drugs (bypolipi- 
daemic drugs) are the statins/ noric acid derivatives and 
related compounds, bile-add bh^gresiDS ) nico acid 
and its derivatives, and the omega-3 marine trjglycer- 
ideRW 1 .Statins CHMOCoA reductase inhibitors) re- 
duce ; choteterolty an increase mLDL-reccp- 

tots on hep atocyte.mecobranes, thereby increasing the 
r j pft p^ nii of J J^T from the rir c"i£ftinn , Their main eff e ct 
is to reduce LDL-cholesterol, but they may also reduce 
triglycerides to a modest extent and increase HDL-cholas- 
tcroL .They are gentraliy considered to he the most effec- 
tive lipid lowering drugs. Ftbrata inhibit the synthesis of 
. cholesterol and bile acids, and-enhance the secretion of 
cholesterol in bile. Their main effect is to reduce triglycer- 
ides by reducing the concentration of VL&L; they also in- 
crease HDL-cholesterol and have variable exj&cts on LDL- 

cholestErol They axe used mamly in. patients wirh^hypar- ■ apheresis, including the use" of heparin to precipitate 
HriglvwritiaermaTff^ fcDMibcHHJ-s * 



apy. BOe-acid btoding rcs'ma or nicotinic acid may be aj. 
ierxariyes,'but are generally less well tolerated Coxnbdoa- 
tioo therapy -may be required in some patients to reach 
target lipid concentrations, bat the risk of adverse effects is 
increased in patients receiving statins and Skates together 
(see Effects On Skeletal Muscle under Adverse Effects qf 
Simvastatin, p.997). In patients with hypcitriglycennV 
miai statins or flbrates may beused; resins should not be 
used alone since they may increase triglyceride cancanm* 
fions. 

Patients with the less common famiriaJ otyshpidaernias 
generally have higher lipoid Concentrations and require 
more intensive therapy. Sr^cific treatment strategies are ai 
follows: 

• RAMEiAL rtY?ERCHOLESTEROLAEMlA. Patients with farnB- 
ial hyperc^lesterolaemia usually have very, high plas- 
ma-cholestErol concentrations,' which rarely respond 

• an^qnarely to diet alone and drug therapy is therefore 
often necessary in this high-risk group. Aggressive ther- 

• apy may lead to regression of arrnarosclermic lerions. 15 
The first-line drugs ere the statins. In severe cases corn* 
binarioQ therapy is usually required, snch as a statin with 

' a bile-add rniuirhg resin. A low dose of .the bile-acid 

• binding resin may be Sufficient. In the homozygous 
form of fsmiMhypeT^ there may be a 
complete lack of functional LX>L-receptctrs and drugs 
that act by increasing UDL^receptora, such as statins and 
bfle-acid binding lesms; may be mefetrye. However, 
statins may be useful as adjunctive therapy in those pa- 
ti cats who have some IDL-receptor function. In some 
forms of familial bypercholesteroUerhia, and where 
plasma-cholesterol eventrations are very high, plss- 
rna<riglyceride conceonratjons may also be raised. Id 

- these casesa fihnc acid derivative or mcotinic acid nay 
be effective,- and in more severe cases the combination 
of a bile-acid brnding resin together with a fibric acid 
derivative Or a statin "may be used. In patients with the 
homozygous form Ever transplantation is the most de- 
finitive treatment Plasma exchange (weekly or fort* 
nightly) or more selective rwcejrures such as LDL 



ol by combining with tale acids in the ga&noirnestinal tract 
and preventing their, reabsorption. This leads to an in- 
creased oxidation of cholesterol to rephce the lost bile ac- 
ids, and an increase in LDL-receptorsynmesis on hepan> 
cytes,- resulting primarily in a reduction of IX>L- 
ciolesteroL Nicotinic acid mMbits production of VLDL in 
the hyer, it-lowers LDL<holesreroland triglycerides and 
increases HDL-cholestarci but adverse effects may limit 
its use. Om£$o-3 tri&tyctrides prrmarily reduce triglycer- 
ides. Other drugs.tint may be used include Cholesterol ab- 
sorption inhibitors 14 such as ezetimibe; dietary supple- 
ments containing soluble fibre, such as guar gum or 
ispaghula, or plant stanols or starols, may also be used to 
reduce cholesterol absorption. In post m e n opausal women, 
oestrogen therapy reduces lipid concentrations, but the ad- 
verse eScca may outweigh any benefit (see Effects on the 
Cardiovascular System, p. 1538); soya pro^dn may have a 
jrimiiar effect Oariic supplement? have also been promot- 
ed for hyperbm'daernia, although their effect appears to be 
modest 

Choice of therapy ideally oepeods upon the lipid profile of 
the individual patient since the drug groups differ in their 
effects on the different lipid ccanponeuts. In practice, most 
patients have common, polygenic bypcrdxolesterolacmia, 
and canoe treated effectively with statins as fim-Ene then- 



Precipitation) may also be used in combination with li- 
pid regulating crags* Gene therapy is under investiga- 
tion as a treatment for ramih'nl nypexchcdcsterolaernia. 
« familial HYPERTRJCLYCEiunAEMiA. in patients with fa- 
milial bvperoiglvceridaeniia dietary therapy is general- 
ly adequate, but drugs may be required if there is a high 
risk of aorte pancreatitis or if there is afamily history of 
atherosclerosis. The risk of acute pancreatitis is high 
when plflsma-trigiyceridB concentrations are above 
20 mm ni/iiirr r^ocotinic arid or the fibric arid cterjva* 
rives, parti CUlariy gemfibrozil, ere generally recom- 
mended and may be used in combination in severe cas- 
es. Qmega-3 marina triglycerides may also be of value. 
In severe intractable byperodiglyceridaemia, particularly 
type V hypedipoproteiniemia, naretfjosterone has been 
suggested for women or oxandrolonc for men. 
• famtmajl comtiiked KYTCRUPrpAEMiA. Drug therapy may 
be used in patients who do not respond to dietary thera- 
py alone. Tbe choice will depend on tire predominant 
lipid abnormality. A statin is the first choice in cases 
where hypcrcMemolaemta is predominant A fibric 
arid derivative may be first choice when bypertriglycer* 
idaemia predominates^ and nico tinic acid is useful - 
where plasma concentrati ons of triglyceride and choles- 
terol are elevated to a similar degree. Bile-arid binding 
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• • ^ J^occiaUy m those with markedly raised plasma 
•' ^JSS™ of tnglyceride or cholesterol, as treat- 
' -; c0D ?S c se patients with drugs effective against only 

, v f°So^Sd may produce a rise in the phsma- 
, of d* oiber tijnd. The choice of tre*- 

. °Sbese cases is lately empirical ^responses 
^iwaysp^ctablekiBdiviaualpaneatB. 

• D ysBF7AiJPOPRCrroNA^fiA (rerrmant trvperh- 
' '^Uraemia; remnant particle disease). In tins hjud 

gffrhedegreeofbyp^^ 
SSghtt may respond remarkably-* . d*tary 
Swdnj! crcatmeot is usually necessary. BbnC ^ 
are the to^oicc dn)gs. Statms or m«)troic 
.etf may also be used. • t 

I«twftWAL UPOPRoraw lipase PUNcnotf (chylorrncro- 

• £2* * curtly available are 

jj£oni<i Be condition is treated with severe resmctioo 



of dietary mr, ™ ***** J v v r r, — rr.r~ 
J^ro chin triglyceride* to improve okrahitay. 
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- Cardiovascular Drugs 825 

volve both non-phaimacological and pbarmacolo^ical i»- 
terventiocu to reduce blood pressure, as wcU as assessment . 
and treatment of any other cardiovascular risk 
ccHDdsting diseases should also be treated. Gmdehr^Ofl 
the minagement of hypertension may differ m detail, but 
reflect jodgement 00 when intervention is justified. • 
Non-phannacologtcal treatment Adopting a heal*y 
lifenSeis beneficial for all mdividuals, and any panent 
with raised blood pressure should be encouraged tomato 
lifestyle coanees that will reduce their cardiovascular osk 
te Cardiovascular Risk Reduction, p.819). Some of 
tibese changes may also reduce blood pressure.^ and m 
'those who are at low overall risk no other treatment may 
be needed; a trial of ooni>barmacoJogical treatment is rec- 
ommended in most patients before initiating drug thera- 
D0Ul ' J .v™. mnmmHo svstoUc and/or pv. M toiexveutions that have been shown to reduce blood 

Blood pressure above l^ ^oU^r pj^m ^ s ^ ^ 

90rnmHg diastolic Sc^^cowunmtiw reductioo in sodium intake; 

adequate exerdst; reduced fat intake; and increased fruit 
and vegetable cowurnption. Other interventions that have 
been tried; but with less evidence of benefit, include: in- 



adult blood pressure has been arbitrarily defined as a 
systolic press** below 130 mroHg »geto J^th a ch^to- 
R£?3a» W rnmHg Cle. below I30^rnm^ 
but more recent studies have suggested that optnnal blood 
pressure, in terms of caitfiovasallar nsk. may be lower 
man this. US. guidelines 2 now define normal blood pres- 
sure as below 120/80 mmHg, while. European and 
British 1 guideline* classify this as opbmal" Blood pres- 
sures- of 130-139/85*89 tnmHg are «prM « i hgi 
normal 1 - 4 or are included in the dassifWon of m^ypa- 
tension, 2 Although hypertension was formerly defined m 
terms of diastolic blood pressure alone, it is now recog- 
nised that systdic pressure is also iroporteot in detmrun- 
ing risk, and current guidelines give equal emphasis to 
both 



gro nmn r- a^ -^T-gK-iPTw^wt***- 

NtUional Cft0l=ilerol EducatiDP Pros^ « 
ni OpidWlpej. CiratWIon 2004; 1ft; 227-J9. 

Hypertension 

Hypertension, partjcularry essential or pimary hypcrten- 
noa, is widespread and although usually asyrnr^manc. 1$ 
4 major risk factor for stroke and to some extent ischaemic 
hwrt disease. Control of hypertension is therefore a major 
aspect of cardiovascular risk reduction. National * and 
iat£inational^ guideUnes on management have been pub- 
hEbed. 

Definitions. The term blood pressurt generally means ar- 
terial blood pressure, metis the pressure of the blood on 
artery walls. Ii is usually measured ktdiieCtly in the bracm- 
al artery just above the elbow using an appropriately cap 
brated sphygrnornanometer and is expressed in rnrnflg. 
Tbo measurements are made: syndic or maximnm blood- 
pressure (achieved <ruring ventricular contraction of the 
heart) and diastolic or rnimmnm blood pressure (acmeved 
during ventricular dflatetion). Hypertension means a high- 
er than 'normal' blood pressure; it has been defined as the 
bvej of blood pressure above which mtervemion has-been 
sbowD to rednce the associated cardiovascular risk. Many 
factors influence blood pressure, resulting in a bell-shaped 
ourribution curve in me general populatioii, andincorise- 
quencfi it is difioenh to define an absolute norm. Normal 



hvneitension- Almough dasrificanons of mild modrate, 
aoTS hyperteosTon have been widelyused, these 
tnms may beheading since absolute cardiovascular 
risk is more important m-determjUDing the need tojtteat- 
ment and depends on Other factors in addibon to blood 
pressure: Most guidelines therefore use a grading sys- 
tem to classify hypertension, as follows: 

grade 1: 140-159/90-99 mruHg; 

grade 2: 160-179/100-109 mmHg; 

grade 3; 2lBO/>110 mrnHg. 
to the US guidelines, 2 stage 1 bypcrt^an corresrjondB to 
grade I, whereas stage Eincrodes both grades 2 and 3: • 
When systolic and diastolic pressure fall into detent cat- 
egories L higher value is used for daBsincanDn purposes. 
OaSSmcEtioo and subsequent treatment deoaonS should 
be based on bio od pressure rnessuremerrts taken on social 
Decisions over a period mat varies according to me sever- 
kv of hvoerteiision, AmbuJatmy blood pressure morntor- 

tobe lower with arnbulatory mohitormg man wuh conven- 
tional measurement and normal and abnormal values are 
notyei clearly established, although recommendations 
have been made. M,s " 
In malignant or acuUrated hypertension rapidly pro- 
grcssmg severe bypermnsion is associated with retinopa- 
thy and often renal iirrparrmerrL ' ' 
Jsdlatedsystolic hypertension occurs mainly m the elderly 
^d^b^defined'-- as systohc pressure of 140 mmHg 
or more and diastolic pressure under 90 mmHg. 
Origins In the majority of cases of rrypertfinaion toe cause 
•is unknown, and sticb primary Or essential hypertension is 
nrobably multifactorial in origin, with genotype, as well as 
factors such as diet and body^wpgbt, playmg a 
role * ilyp^nsion may also b* Rsw^dared with surgery or 
nregnancVand is prevalent in diabetics. In a limited 
Sninber of cases hypertension is secondary to some other 

• condiuom such OS renal disease, Cushmg s syndrome, 
phaeochrorxoevtoma, or the adverse effects of drugs such 
as oestrogens, and ancb causes may be <rusp*cted parUcu- 

• lariy in resistant or malignant byperonsioa. Although 
trcLent of the undertying coition wul 
arable, the resultant bypertensioD win not necessarily oe 
abol^bedbymis. 

MauagBment of hypertensioiL Most of what follows re- 
lates to primary or essential hypertension in adults. Hyper- 



aeased intake of potassium, magnesium, and caltrmn; u> 
j fot inHkVft with reduced saturated 



fat intake; and relaxation therapies for stress reduction. 
These lifestyle changes may also be promoted in the pop- 
uUnoo as a whole, or in mmviduals most bkely to develop 
hypertension, in strategies for the primary prevention of. 
high blood pressure. 

Pharmacological treatment The main factors cfetemmn- 
ing drug treatment relate to the blood pressure at which 
therapy should he initiated, the target blood pressure/znd . 
the most Brrpronriatd drug regimen to use. 
WTien to intervene with antmypertensive drugs depend on 
a number of factors and guidelines take different ap- 
proaches to mis questiorjL. In patients with grade 1 or grade 
2 hypertension^ drug treatment is generally only minnted 
after -an adequate period of observation, incbddng blood 
pressure momtoring; the period depends on the level of 
risk but may be 3 months or longer. In the US guideUnes. 



tensive crop *w wji^ ■ — 

diibetes, renal disease, or pregnsucy are also 
low under separate headings. 

Hypertension may be discovered because of adverse vas- 
cular avenrs, especially in the eyes, brain, Jadneysjm 
heart, butjs more often asyrrrptomatic and only ^covered 
on mimne measureroent of blood pressure. Once diag^ 
nosed, decisions have.robe made about the need farrjear- 
ment It is well-established ±at hypertension is a risk fac- 
tor for the devdeproent of stroke, heart feilure, and renal 
dimage, andro a lesser extent ischaemicbeixt disease, and 
a reduction in blood pressure is generally beneficial, al- 
though mortality remains higher than in non-hyperten- 
cveV However, it is irnportant to assess hypertension in: 
the context of overall tftrmovasoilar risk (see Cardiovas- 
cular RiskReduction, p.819); additional considerEtions^ 
•dude the presence Of target-organ disease, such as left 
ventricular hypertrophy or renal disease, and aSSOaated 
coodiuons such as other cardiovascular disease or jhabe- 
ces AH patients with sustained bvpcrtensioD of grade 2 or 
above can be considered at moderate to high nsk and 
should be treated irrespective of other risk factors. 1 ^ For 
patients with Iowa blood pressures, however, tire decision 
to treat is r»»e complex $i^ 
risk may range from low tobigb depending on wha^ other 
dak factors are present Treatment of hypertension may m- 



els (140/90 mmHg or 130/80 mmHg in mabetics-Of those 
with renal disease) despite lifestyle changes are iex*rn> . 
mended for drug treatment In ofter guidelines, the de- 
cision depends on both the measured blood pressure and 
the overall cardiovascular risk. Patients with sustained 
blood pressure of 180/1 1 0 mmHg or higher should receive 
prompt drug treatment. Those with values of 
14OV90 minHg Of above who are at high or vw high over- 
all risk should also receive prompt treaanent if the ova- 
aQ risk is moderate, treatment should be initiated £tte 
blood pressure remains at 140/90 mmHg or above Efter a 
period of monitoring; treatment may also be considered in 
those with lower risk- 4 The WHO/3CSH guidelines 3 ac- 
knowledge that even low^iak individuals with blood pres- 
sures above 14(V90rnmHgareHkery to Denefitfiom treat- 
ment, but suggests that those at bigberrisk should be grven 
the highest priority. For elderly patients .(ova 60 years) me 
benefit of treating hypertension has been established m 
several trials * 12 Benefit is evident up to at least 80 years 
of age and a strict age Hmit to drug tboapy ia probably 
inapriropriate, Gmdelines therefore generally recorntnend 
maltreatment decisions should not be based on age al- 
though slower titration of drugs has been suggested 4 ^ 
' — olbVpatioirs^ce^y-niay^ 

verse effects. In the very old (those over SO yean) die ben- 
efit of imtiarmg therapy is less dear, 13 although those al- 
ready being treated should continUfi- 1 
Target blood pressures are controversial. There has been 
concern that over-aggressive reduction of diastolic pres- 
sure might increase the risk of ischaemic : heart disease. 
However, a more recent meta-analysis' 5 suggested that 
any increased mortality at low blood pressures was not 
tinted to antihypertensive therapy but may have been due 



to poor health as a cause of low blood pressure. The Bui 
Study 1 6 found that errective control to maintain the drasttV 
he pressure below 90 mmHg (at about 85 mmHg) reduced 
the rate of carmovasculsr events, but Iowa pressures (of 
around 70 mmHg) did not provide any further benefit, 
while a more recent meta-analysis 11 found no evidence of 
a threshold tor treatment benefit down to a blood pressure 
Of at least 1 15/75 mmHg. Target blood pressures of below 
140/90 mrnHg** or below 140/85 mmHg } are now recom- 
mended: In diabetics the target is below 1 30780 rnrnHgV 
similar or lower targets should also be considered m 
MD-diaberics with nephropathy.'- 2 
The dru$ regiintn may include drugs from a number of 
groups that have sntihypertensive effects. These groups 
have drffering tiharmacological actions although tat pre- 
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